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D raft Env i ronmenta l I mpact S tatement 

Abstrac t :  T h i s  d raft  env i ronmenta l i mpact s tatement ( DE I S )  wa s p repa red by 
the  E conom i c  Reg u l atory Adm i ni s trat i on .  The  p roposed  act i on o f  the Department 
o f  Ene rgy i s  the  grant i ng o f  a P re s i dent i a l  P e rm i t  for  the c onst r uct i on , 
connec t i on ,  ope rat i on ,  and ma i ntenance o f  9 5  ki l omete r s  ( 59 . 5 m i l es )  o f  trans
m i s s i on l i ne f rom the Come rford S u b s tat i on i n  Monro e , New Hamp s h i re ,  to  the 
U.S . - Canad i an b o rder  i n  N o rton , Ve rmont . The proposed  fac i l i t i e s i nc l ude an 
DC/AC Conve rter Term i na l  at the s outhe rn t e rm i nu s  o f  the l i ne and overhead 
±45 0  kV DC l i ne s  w i t h  a de s i gn capac i ty of 2 0 0 0  MW. The  p roposed  project  wi l l  
c onnect the Hydro- Que bec Sy s tem wi th the N ew Eng l and P owe r P o o l Sys tem for  the 
p u rp o s e  o f  econom i c  exc hange s of  p owe r , i nc reased  r e l i ab i l i ty of  p owe r s upp l y , 
and decreased  r e l i ance upon i mported o i l a s  f u e l  f o r  e l ectr i c  p owe r gene rat i on .  
The  p r i nc i pa l  env i ronmenta l  i mpacts  o f  the  construct i on  and ope rat i on of  
transm i s s i on f a c i l i t i e s  w i l l  be  c onve rs i on of  f o re s t l and wi t h i n  the r i ght-of
way to s h r u b l and/g ras s l and vegetat i on type s  and i mp i ngement i nto v i ews heds  i n  
s e l ected areas  o f  Ve rmont and N ew Hamp s h i re . 
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E X E C UTIVE  SUMMARY 

The Ve rmont E l ectr i c  Powe r C ompany ( V E LCO ) has app l i ed for a permi t to 
c onstruc t , c onnect , ope rate , and ma i nta i n  the U . S. p o rt i on of a h i g h - v o l tage , 
d i rect- c u rrent ( DC )  e l ectr i c transm i s s i on c i rc u i t extend i ng f rom the  C omerford 
Sub stat i on i n  Monroe ,  New Hamps h i re ,  to  a Hyd ro- Q uebec s u bs tati on  near 
She rb rooke , Q uebec , Canada , a d i s tance of  approx i mate l y  9 5  km ( 59 . 5 m i ) .  The 
p u rp o s e  o f  the  p roposed  New Eng l and Interconnect i on i s  t o  p ro v i de re l i ab l e  
transm i s s i on f o r  an i nte rc hange o f  e l ectr i c powe r between the Hyd ro - Q uebec 
Sy s tem  and the  N ew Eng l and Powe r P o o l  Sys tem  ( NE POO L ) .  The  App l i cant ant i c i 
pate s t hat t h i s i nterc hange wi l l  i ncrease  the  re l i ab i l i ty o f  the  N E POOL Sys tem 
a s  we l l  a s  decre a s e  N E POO L ' s  dependenc e  upon i mp o rted o i l as a f u e l  f o r  
g ene rat i ng e l ectr i c powe r .  

A n  e l ectr i c ut i l i ty o r  other  enti ty p ropos i ng t o  b u i l d  a transm i s s i on 
l i ne cros s i ng a U . S . i nternati ona l  b o rder  m u s t  obta i n  a P re s i dent i a l  P e rm i t .  
Reg u l atory dec i s i on- maki ng a t  both  the s tate and federa l  l ev e l s m u s t  comp l y  
wi t h  env i ronmenta l rev i ew l aws . T h i s env i ronmenta l i mpact doc ument o n  the  
propo s ed project  has  been des i gned to meet the  federa l req u i rements  o f  the 
Nat i ona l  Env i ronment a l  P o l i cy Act ( NE PA )  . 

T he p r i nc i pa l  env i ronmenta l i mpact o f  the  p roposed  p ro j ect wi l l  be  the 
c l ea r i ng o f  about  480 ha  ( 12 0 0  a c re s ) o f  f o re s t l and d u r i ng construc t i on .  A 
secondary i mpact from c l ea r i ng wi l l  be  acc e l erated eros i on wh i c h  wou l d  be 
sma l l re l at i ve  to that i nduced by ongo i ng t i mber  harve s t i ng i n  the  a rea . 
D u r i ng the l i fet i me o f  the  trans m i s s i on f a c i l i ty ,  t h i s c l eared forest  wi l l  be  
ma i nta i ned a s  l ow- growi ng s h rub l and on  g ra s s l and . The  c l ea r i ng wi l l  amount to 
l e s s  than 0 . 1% of the ava i l ab l e  f o re s t l and i n  the s t u dy a rea and wi l l  not 
remove any a reas  of uni q u e  or i mp ortant h a b i tat . Becau s e  the area to be 
c l ea red represents a m i nute amount of the f o re s t l and i n  the reg i on ,  no s e r i o u s  
i mpacts  t o  t i mber  harve s t i ng o r  wi l d l i fe popu l at i ons a re expected . 

It i s  a l s o  ant i c i pated that the  transm i s s i on wi l l  have  u navo i da b l e ,  
adverse  i mpacts  upon v i s u a l  resources  at severa l  p o i nts  a l ong i ts route : at 
the U . S. - Canad i an b o rd e r  c ro s s i ng ,  severa l  areas  i n  the centra l s tretc h e s  o f  
t h e  route , and i n  t h e  v i c i ni ty o f  Moo re R e s e rv o i r ,  near t h e  s o uthern term i nu s . 

T he p ropo s e d  l i ne was  f ound t o  not p o s e  a hazard  to o r  s e r i o u s l y  affect  
other  components  o f  h uman h ea l th and we l fare in  the  proj ect reg i on .  

The  App l i cant c ons i de red four  p r i nc i pa l  a l te rnat i ve c o r r i dors  for  rout i ng 
t h e  i nterconnect i on :  t h ree  i n  northe a s te rn Ve rmont and o ne i n  nortwe s tern 
New H a mp s h i re .  The  opt i ma l  rout i ng was f ound to be  the  easternmo s t  c o r r i dor  
t h r o u g h  Vermont . A c ompa r i son  o f  the env i ronment a l  i mpac ts  a l ong a l te rnat i ve 
c o r r i dor  routes  f ound none env i ronmenta l l y preferab l e  to the  P re ferred Corr i dor  . 



Rea s onab l e  a l ternat i ve s  to the propo s e d  i nterconne ct i on i nc l ude p u rc ha s e  
o f  p owe r f rom o t h e r  U . S. u t i l i t i e s , c onstruct i on o f  new c onvent i ona l  o r  unc on
vent i ona l  gene rat i ng capac i ty ,  u s e  o f  decentra l i ze d  energy s ou rc e s , and enhance- • ment o f  cons e rvat i on.  I n  i t s ana l ys i s o f  the  nee d  f o r  a p owe r i nterc hange 
wi t h  Hyd ro-Q ue bec , the  App 1 i cant i nc o rporated p ro j e cted i nc re a s e s  i n  p owe r 
c ons e rvat i on and u s e  o f  d ecentra l i ze d  s ources  o f  ene rgy . T h u s , i t  i s  unl ike l y  
that enhancement o f  the s e  s ources  a s  wi l l  p rec l ude the  nee d  f o r  the  i nterc on-
nect i on .  F o r  DOE , the  1 1 N o  Act i on' '  a l ternati ve wou l d  be  e qu i v a l ent to deni a l  
o f  a P e rmit to t h e  App l i cant . 

We re the DOE to deny a P e rmit for  the  p ropo se d  i nterconnect i on ,  the  
App l i cant c o u l d i mp l ement an a l te rnat i ve act i on  for  obta i ni ng the  nece s s ary 
c apac i ty to reduce  i ts dependence upon i mported o i l .  Were the  s tatus  quo  
ma i nta i ned the  NEPOO L wou l d  remain v u l nerab l e  to the c h ange s  i n  s upp l y  and 
cost  o f  oil. A l l a l ternat i ve s ources  o f  p owe r wou l d enta i l env i ronmenta l 
i mpact s  which may d i f f e r  i n  q u a l i ty from those  a s s o c i ated wi t h  the  i nterc on
nect i on .  T he ana l ys i s f o und no a l ternat i ve environmenta l l y p re fe rab l e  to the 
p ropo sed  i nterconnection.  
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1 .  P U RPOSE AND  N E E D  

1 . 1 INT RODUCTIO N  

On  December 11 , 1981 , t h e  Vermont E l ectr i c  P owe r C ompany ( VE LCO ) f i l ed an 
app l i cat i on w i t h  the U . S. Depa rtment of Ene rgy ( DO E )  to  i ns ta l l and ma i nta i n  
a n  e l ectri c transm i s s i on l i ne that wi l l  c ro s s  the  U . S. - Canad i an b o rde r .  A 
P re s i dent i a l  P e rm i t i s  requ i red f o r  the c onstruct i on ,  operat i on ,  and ma i nte
nance o f  e l ectr i c a l  transm i s s i on fac i l i t i e s  that c r o s s  an i nternat i ona l b o rder 
o f  the  Uni ted State s .  The Sec retary o f  E ne rgy has  the  author i ty to grant or 
deny s u c h  a P re s i dent i a l  Perm i t w i t h  conc u r renc e  by the  Sec retary o f  Defense 
and the  Sec re ta ry of State . 

The  l i ne w i l l  b e  j o i nt l y  c ons tructed by the Ve rmont E l ectr i c T ransm i s s i on 
C ompany ( VET CO ) ,  a who l l y  owned s ub s i d i a ry o f  V E L  CO , and the  New E ng l and 
E l ec tr i c  T rans m i s s i on C o rpo rat i on ( NE ET ) .  It wi l l  b e  u s ed t o  t rans m i t e l ect ri c 
p owe r between Hydro - Q uebec i n  Canada and New Eng l and P owe r P o o l  ( N E POOL)  i n  
the  Uni ted State s .  N E POO L i s  a reg i ona l  p owe r poo l o f  wh i c h V E LCO i s  a membe r .  

D O E  h a s  determi ned that  i s s uance o f  a P r e s i dent i a l  P e rm i t  f o r  t h e  p ropo s ed 
i nternati ona l  transm i s s i on l i ne wou l d  be  a maj o r  fede ra l act i on that c ou l d  
have  a s i gni f i cant i mpact o n  the  env i ronment . T he re fo re , an Env i ronmenta l 
Impact Statement ( EIS) i s  req u i red . The  DOE  i ni t i a l l y  i ntended to p roce s s  
conc u rrent l y  t h i s app l i cat i on and an app l i cat i on f o r  a s i m i l a r l i ne i n  
New Hamps h i re s ubmi tted b y  N E E T .  One E IS c o ve r i ng t h e  two app l i cati ons was 
p l anned . H oweve r , i n  the wake of a dec i s i on by the s tate o f  New Hamps h i re 
Si t i ng E v a l uat i o n  C omm i ttee , w h i c h  e s s ent i a l l y  deni e d  s tate approva l  f o r  the 
ma i n  p o rt i on o f  the New Hamp s h i re route ( the l owe r 11 km [ 6 . 7 m i ] and the 
c onve rter  s tat i on s i te and d e s i gn were c ommon t o  both app l i cat i ons ) ,  N E ET 
o f f i c i a l l y  w i thdrew i ts app l i c ati on  from f u rther  DOE  c ons i de rat i on o n  J anuary 3 ,  
1983 . T he re f o re , the EIS covers  the  Vermont route opt i on ( i . e . , the  V E LCO 
app l i cat i on)  as the p roposed  act i on .  The New Hamp s h i re route opt i on ( i . e . , 
t h e  o r i g i na l  N E E T  app l i cat i on) i s  covered  i n  the E IS a s  an i mportant a l te rnat i ve .  

It i s  DOE 1 s i ntent t o  c ons i de r  i s s u i ng a P re s i dent i a l  P e rm i t for  the 
p roposed  transm i s s i on l i ne pend i ng c omp l et i on o f  an acceptab l e  E IS and s at i s 
factory comp l e t i o n  o f  other  e l ements o f  the  P e rm i t rev i ew p roce s s .  

1. 2 P RO J ECT SUMMARY AND  P U RPOSE 

T he p rop o s e d  transm i s s i on fac i l i t i e s  w i l l  be  a ±  4 5 0 , 0 0 0  v o l t ( V ) , b i po l a r ,  
o v e r head , d i rect- current ( DC )  l i ne wi t h  a therma l rat i ng o f  2 0 0 0  megawatts 
( MW ) . T he Uni ted States  term i nu s  of the l i ne w i l l  be i n  the town of Monroe ,  
New Hamp s h i re ,  where a c onve rtor  s tat i on w i l l  b e  i ns ta l l ed t o  convert the 
d i rect c urrent t o  a l ternat i ng c urrent ( AC )  and t h u s  p e rm i t connect i on to the 
e x i s t i ng N E PO O L  AC t ransm i s s i on sys tem . The  l i ne i ni t i a l l y  w i l l  be  l i m i ted to 
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trans m i tt i ng 690  MW o f  e l ectr i c  p owe r b ec a u s e  t h i s wi l l  b e  the  capac i ty o f  t h e  
convertor  s tat i o ns . T he project i s  d e s c r i bed  i n  g reater deta i l i n  Sect i o n  2 . 1  . 

The  p u rp o s e  o f  the  p roposed  fac i l i t i e s  i s  to  reduce  the  rate at wh i ch the 
c o s t  o f  e l ec tr i c p ower has  i nc reased  i n  the  N ew Eng l and a rea and to reduce the 
dependence of  t h i s reg i on on  i mported o i l for  the producti on of  e l ectr i c ene rgy. 
The  p ropo sed  proj ect wi l l  c onnec t  N E POO L* w i th Hyd ro - Q uebec ( HQ ) , the reby 
prov i d i ng N E PO O L  members  wi t h  acce s s  to l ow- c o s t  hydroe l ectr i c  energy prod uced 
by the  H Q  gene rat i ng p l ants i n  the  P ro v i nce of Quebec , Canada . The App l i cant 
wi l l  obta i n  bene f i t s  from t h e  p ropos e d  act i on through  the  exec ut i on  o f  the 
f o l l owi ng agreements . 

1 . 2 . 1  Ene rgy Cont ract 

Under  the E ne rgy C ontract Agreement , H Q  has e stab l i s hed a target of 
33  m i l l i on MWh of s u rp l us hyd ro ene rgy s a l e s to  N E POO L o v e r  an 11-year per i od . 
Eac h  2/3  o f  the  tota l ene rgy e s t i mated t o  be  a va i l ab l e  wou l d  be  presc hedu l ed 
on a mont h l y  bas i s  at a p r i ce e q u a l  to  8 0% o f  the  N E POOL  we i ghted- ave rage 
f o s s i l f u e l  c o s t . The rema i ni ng 1/3 wou l d  be  made ava i l ab l e on a h o u r - by- h o u r  
ba s i s and pr i ced  a t  8 0% o f  the  c o s t  o f  N E POO L ene rgy t h a t  i t  wou l d d i s p l ace . 

1 . 2.2 Ene rgy Banki ng Agreement 

• 

Acc o rd i ng to the  Ene rgy Banki ng Agreement , N E PO O L  wi l l  s e l l ene rgy to HQ 
d ur i ng N E POO L o f f- peak h o u r s  when t h i s energy i s  l i ke l y  to come f rom the  
l owe st- c os t ,  m o s t- e f f i c i ent gene rat i ng uni t s  on  the N E PO O L  system. T h i s wi l l  
a l l ow HQ to save  o r  " bank" i ts l ow- c o s t  hydro  ene rgy f o r  u s e  d u r i ng peak  l oad 
t i me when the  ene rgy wou l d be retu rned to N E POO L ,  t h u s  reduc i ng N E POOL ' s  need • to r un s ome o f  i ts h i ghest- c o s t , l east-eff i c i ent , o i l - f i red gene rati ng uni ts . 
The  fue l c o s t  s av i ngs wou l d be s p l i t  6 0% to N E POOL and 4 0% to HQ f o r  the  f i rst  
s i x  yea r s .  T h e reafte r , s a v i ng s  wou l d  be d i v i ded 5 0%- 5 0% .  

1 . 2.3 Interconne ct i on Agreement 

The  Interconnect i on Agreement p rov i de s  for  the  da i l y  c o o rd i nat i on o f  
ope rat i on between N E POO L and H Q . T h e re a re f i ve b a s i c  a re a s  o f  c o o rd i nat i on 
c o v e red by the  agreement : 

a .  Economy Ene rgy - T h i s p ro v i de s  f o r  the  h o u r- by- h o u r  s a l e o f  
nonemergency t h e rm a l  ene rgy for  the  p u rp o s e  o f  rep l ac i ng one 
system ' s h i g h - c o s t  gene rati ng uni ts  wi t h  the other  sys tem ' s  
l ower- c o s t  uni t s .  

*Th e  App l i cant b e l ongs t o  the New Eng l and P owe r P o o l  ( N E POO L ) . N E POOL  mem
be r s h i p  i s  comp r i sed  of 64 ut i l i t i es i n  the N ew Eng l and reg i on .  F i ve of the 
64 u t i l i t i e s  are maj o r  i nv e s to r- owned ut i l i t i e s ,  t h ree  are s ma l l i nv e s to r
owned ut i l i t i es ,  and t h e  rema i nder  a re m u ni c i pa l s and co- o p s  ( E R , V o l . 1 - 
C hapte r s  I and II) . N E PO O L  i s  an  operat i ng enti ty wi t h i n  t h e  N o rtheast  
P owe r C o o rd i nat i ng Counc i l ( NPCC ) , wh i c h  i s  one o f  ni ne regi ona l r e l i ab i l i ty 
c o unc i l s  i n  North  Ame r i ca .  A l l p l anni ng , c onstruct i on ,  and operat i on o f  
gene rat i ng and t ransm i s s i on f ac i l i t i e s  i s  h i g h l y  c o o rd i nated among N E POOL 
membe r s . G enerati ng uni t s  are  c entra l l y  c ontro l l ed ,  and N E POO L membe r s  • s ha re i n  the  e co nom i e s  a c h i eved  through  a l l p o o l  ventures.  
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Operati ng Reserve - Each  party to the agreement wi l l  ma i nta i n  
adequate operati ng reserv e , but  may arrange to obta i n  these  
reserves , i f  avai l ab l e ,  from  the other  party at  a pr i c e .  

c .  Emergency Capac i ty and Energy - E ac h  party agrees to make 
ava i l ab l e  to the other party exc e s s generati ng capac i ty and 
e ne rgy dur i ng t i me s  o f  emergenc i e s .  

d .  Mai ntenance and Dev e l opment - Schedu l ed mai ntenance of e x i s t i ng 
fac i l i t i es and the dev e l opment o f  new fac i l i t i es wi l l  be coord i nate d .  

e .  F u e l  Repl acement E ne rgy - Energy from renewab l e  s o u rc e s  w i l l  be 
s o l d to  rep l ace the energy der i ved  from nonrenewab l e  s ources . 
T h i s  energy i s  p r i ced  at 80% o f  the b uyers '  avo i ded costs . 

The Energy Contract wi l l  prov i de the overwhe l m i ng maj o r i ty of  the econom i c 
benef i ts that c o u l d accrue to the app l i cant throu g h  the execut i on o f  the above 
agreements and construct i o n  o f  the propos e d  l i ne .  

1 . 3 COST- B E N E FIT O F  PROPOSED ACTIO N  

The key factor determ i n i ng the econom i c  bene f i ts  o f  t h e  proposed  l i ne i s  
the amount  o f  s u rp l us hydro energy that wi l l  be ava i l ab l e  for i mport from the 
HQ system . As  i nd i cated i n  Sect i o n  1 .  2 ,  HQ has  targeted an  average of 
3 m i l l i on MWh per  year for a n  11-year peri od  for  potent i a l  s a l e s  to N EPOO L .  
The actual  amount  avai l ab l e  i n  a ny year wi l l  b e  a l most  comp l ete l y  dependent 
upon  the l oad growth rate , the annua l  l ev e l  of p rec i p i tati o n , and the new 
fac i l i ty construct i o n  program o n  the HQ sys tem.  

W i t h  th i s  u ncertai nty i n  m i nd , the app l i cant has  eva l uated the econom i c  
bene f i ts  o f  the propos ed fac i l i t i es fo r var i ous  l ev e l s o f  energy i mports . In 
the most  opt i m i s t i c case , 4 . 6 m i l l i on MWh o f  s u rp l u s  energy i s  i mported from 
HQ . Th i s res u l ts i n  a 12-year ,  l ev e l i zed annua l  sav i ng s  o f  $167 . 7 m i l l i on i n  
1986 do l l a rs . Howeve r , t h i s ana l y s i s  was performed pr i o r  to the s i g n i ng o f  
the E ne rgy Contrac t .  In th i s  ana l ys i s ,  t h e  p r i c e  o f  the HQ energy was p 1 aced 
at 80% o f  the N E POO L dec remental  ( av o i ded ) costs . Under the terms  o f  the 
newl y s i gned Energy Contract , 2/3 o f  t he energy i mported by N E POOL  w i l l  be 
pr i ced  at 80% of the N E POOL we i ghted- ave rage fos s i l fue l  cost  and  the rema i n i ng 
1/3 at 80% o f  the decremen ta l c o s ts . Th i s new p r i c i ng s c hedu l e  produces  
l ev e l i zed fue l cost s a v i ngs  o f  app rox i mate l y  $233  m i l l i o n per year ( 1986 
do l l ars ) for the average 3 m i l l i on MWh of i mported energy targeted i n  the new 
E nergy Contrac t .  T h i s new pr i c i ng s c hedu l e  wou l d  produce approxi mate l y  40% 
greater f u e l  cost  sav i ngs  ( $233 m i l l i o n  v s .  $167 m i l l i on )  at o n l y  2/3 o f  the 
i mport l ev e l  a s s umed i n  the most opti m i s t i c case stud i ed by the app l i cant . 

In a worst- case  ana l ys i s ,  the app l i cant a s s umed that no  s u rp l u s  energy 
wou l d  be avai l ab l e  from HQ for the durat i o n  o f  the agreement ( 11 years ) .  
U nder  the s e  c i rcumstances , econom i c bene f i t s  wou l d  be ach i eved pr i mari l y  
through  the E ne rgy Bank i ng agreemen t .  Th i s  case  produces  fue l  cost  s a v i ngs  o f  
$ 32 . 6 m i l l i on p e r  y e a r  o n  a l ev e l i zed  bas i s  ( 1986 d o l l ars ) .  D O E  s t a f f  h a s  
rev i ewed t h e  NEPOO L on-pe a k/off-pea k f u e l  cost  d i fferenti a l s .  The a nt i c i pated 
f u e l  cost  sav i ngs  de ri ved from energy bank i ng appear to be con s i s te nt w i th the 
avai l ab l e  data . 
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The  l atest  cost es timate for the s ubject  transm i s s io n  facil iti es appears • i n  the ER as  $151 m i l l i on ( 1986 d o l l ars ) .  Tab l e  1 . 1 ( s upp l ementary data 
s ubmitted by the appl icant)  s hows the a s s umpti o n s  u s e d  by the app l i cant i n  
performing the econom i c  a na l ys i s .  DOE staff has reviewed these  and fee l s that 
they reasonab l y  represent the cost  f u nct i o n  a s sociated with the ins ta l l atio n 
o f  the proposed  fac i l i t i e s .  

The one  exception is i n  the area o f  fossi l  f u e l  p rice e s c a l l at i o n .  The 
app l i cant has  c h o s e n  to u s e  11% per  year through  1990 , and 9% thereafter .  
A l though  it i s  extreme l y  diff i cu l t  to project the c o s t  o f  fo reig n  o i l and 
other fo s sil  f u e l s ,  the c u rrent market conditions  tend to make these e stimates 
appear h i g h .  

H owever , wi t h  the l eve l ized annua l  cost  o f  the p roject  being $ 23 . 8  m i l l i on 
( ER ,  Vo l .  1- - p .  12 ) and the targeted f i gure o f  3 mil l i o n  MWh a s  an  a s s umed 
i mport l ev e l , oil pr i ces  for the NEPOOL  sys tem wou l d  have to fa l l  we l l  be l ow 
$20  per barre 1 before the economic bene fits  o f  the new l ine  wau l  d become 
margin a l . C urrent NEPOOL  o i l p rices  are approx i mate l y  $30/barre l . 

F rom the above ana l ys i s ,  i t  appears as  though the proposed act i o n  wil l 
prove to be a s o u nd econom i c  venture . I n  actua l i ty ,  the bene fits c o u l d be 
considerably h i gher  than stated by the app l i cant becaus e  in the " be st 11 case o f  
4 . 6 m i l l i on MWh ( and in t h e  updated 3 . 0 mil l i o n  MWh case ) i t  was a s s umed that 
no  energy banki ng wou l d  ·take p l ace concurrent l y  wi t h  the p urchas e of s u rp l u s  
hyd ro energy . I n  a l l l ike l ihood i n  a typ i c a l  year ,  there wou l d b e  s ome l ev e l  
o f  attract i v e l y  p riced s u rp l u s  energy supp l ied by H Q  c o up l ed with s ome amount  
o f  energy banki ng . � 

I n  the op i n i on o f  DOE staff , the a s s umptio n s  made by the app l i cant in 
s upport o f  the economic ana l ys i s  are conse rvat i ve enough  for the p roposed  
act i o n  to ach i eve  the desired econom i c  bene f i ts over  a wide range o f  variat i on 
i n  s tudy paramete rs . 

1 . 4 RESOURCE P LAN AND SUP P LY REQ U I REMENTS 

The appl icant i s  a member  o f  NEPOO L and a s  s uc h  i t  i s  re l evant to con s i der  
the s up p l y  and  demand s i tuatio n  o n  a NEPOO L bas i s .  

As  s hown i n  Tab l e  1 . 2 ,  the NEPOO L reg i on i s  heavil y dependent upon o i l 
( mo s t l y  foreign ) for the production o f  e l ectr i c  energy . I n  1981 , 5 0% o f  a l l 
e l ectric i ty generated in the New Eng l and area was produced by b u rning o i l .  
H owever , by 1990 , this v a l ue wil l be  reduced to 29% o f  a l l generati on .  This 
wi l l  be accomp l i s hed by ( 1 )  the p l anned ins ta l l ation o f  a l most  3500 MW of 
n u c l ear capac i ty ,  ( 2 )  the convers i on of app rox i mate l y  2400 MW of oil - f i red 
generati o n  to c oa l - f i red operati o n , and ( 3 )  the ins ta l l ation of a 568-MW 
coa l - fired gene rating u nit . 

The  proj ected l eve l o f  1990 o i l - f i red generat i on c i ted above ( 2 9% o f  
tota l generatio n )  represents  approx i mate l y  50  m i l l i on barre l s *  ( ER ,  Vo l .  1-
p .  24 ) of o i l requ i red to produce e l ectric energy .  Th i s  quantity of o i l at 

*Th i s v a l ue  has been  rev i ewed by DOE s taff  and appears rea s o nab l e .  • 
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Tab l e  1 . 1 .  As s umpt i on s  U sed i n  the Econom i c Ana l ys i s  for  the 
N EPOO L/Hydro-Q uebec I nterconnect i on 

C api ta l  Costs  

Vermont l ine ( i nc l . AFUD C ) 

New Hamp s h i re costs  ( i nc l . l i ne ,  
c o nverter , AFUDC , and 
AC rei nforcements ) 

TOTAL 

F i nanc i ng 

Debt 

Equ i ty 

Return 

P resent Worth Rate 

Depre c i at i on 

Book 1 i fe 

Tax 1 i fe 

Federa l I ncome Tax 

State Tax Rates 

P roperty Tax Rate 

O&M 

L i ne 

Sub stati o n  

E s ca l at i o n  

O&M 

P rope rty tax 

F o s s i l  f ue l  

Cons tructi o n  

Rate 

Rat i o  

90% 

10% 

12 . 4% 

30 years 

15  years 

46% 

Mi l l i on s  o f  1986 $ 

50 . 1 

151. 1 

1 51 . 1 

I nterest  

at  12% = 1 0 . 8% 

at 16% = 1 . 6% 

12 . 4% 

I nc ome Tax - 7 . 5% 

B u s i ness  P ro f i ts - 0 

Based  o n  l oc a l  rates 

0 . 5% o f  gros s  p l ant 

4 . 0% o f  gro s s  p l ant  

9% per  year 

2 . 7% per year 

11% per year through 199 0 ; 
9% thereafter 

9% per  year 



1- 6 

Tab l e  1 .  2 .  N E POOL  Gene rat i ng M i x 

I ns ta l l ed Generat i ng caea c i t� (W i nter)  

1981 Actua l t1 1990 P rojectedt1 

MW % MW % 

O i l 13 , 02 3  6 1  1 0 , 646 42 

Coal  1 , 12 9  5 3 , 998 16 

Nuc l ear 4 , 314 2 0  7 , 76 9  3 0  

Hydro 2 , 93 2  14 2 , 985  12  

Other  70 - --
TOTAL 2 1 , 398 100 2 5 , 468 100 

E l ectr i c a l  Ene rg� Gene rat i on 

1981 Actua l t 1 1990 P rojectedt2 

M i l l i ons MWh % M i l l i ons MWh % 

O i  l t3 42 . 1  50  3 2 . 0  29  
( 28 . 0 )  ( 2 5 )  

Coa l  4 . 5 5 24 . 0 2 1  

N u c l ear 2 5 . 8 31 5 0 . 0 44 

Hydrot4 4 . 4 5 4 . 0 4 

Purchases  
and other  7 . 4  9 2 . 0 2 

( 6 . 0 )  � 
TOTAL 84.2 100  112 . 0 100  

t l Source : E l ectri c Powe r Supp l y  and Demand : 1982-1991 
( N .  Am . E l ec .  Re 1 i ab i l .  C o unc . 1982 ) .  

t2 S o u rc e : E R  ( V o l . 1- - Ex h i b i t  1- 2 ) .  Thes e  v a l ues  
represent p rojected generati on for each f u e l  type 
i f  the proposed i nterconnecti on i s  not i ns t a l l ed ;  
the v a l ues  i n  parenthe s e s  rep resent proj ected 
gene rat i on i f  the proposed i nterconnect i on i s  
i nsta l l ed .  

t3 I nc l udes sma l l amo unts o f  gas  b u rned a s  secondary 
fue l s  i n  non- steam i ng uni ts . 

t4 Va l ues  s hown are net o f  pumped hydro p ump i ng l os s e s . 

• 

• 

• 
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today's pr i c e  wou l d  cost  over  $ 1 . 5 b i l l i on .  The proposed i nterconnecti o n  i s  
expected to reduce the 29% v a l u e  to 2 5% o f  total  generat i o n , thereby effect i ng 
a 14% reduct i o n  (7  m i l l i on barre l s i n  1990 ) i n  total  New Eng l and  o i l cons umpt i on 
i n  the e l ec tr i c  ut i l i ty s ec to r .  

DOE s ta f f  fee l s that th i s  l eve l  o f  reduct i on c o u l d b e  ach i eved* through 
the  i mportat i o n  o f  the 3 m i l l i on MWh o f  s u rp l us hydro ene rgy targeted by HQ 
( see  Sect i o n  1 . 2 . 1 ,  E nergy Contract ) and an  add i t i ona l  1 . 5 m i l l i on MWh of  
o i l - f i red generat i o n  d i s p l aced  through energy bank i n g .  

I n  add i t i on t o  reduc i ng t h e  N E POO L o i l dependenc e , t h e  above capac i ty 
add i t i on p l a n s  wi l l  c reate reserve marg i ns  rang i ng from 35% to 50% dur i ng the 
w i nter peak seasons  from 1983 to 1990 ( N .  Am . E l ec .  Re l i ab .  Counc.  1982 ) .  
( Re s e rve marg i ns are def i ned a s  the d i fference between  p l anned res o u rces  and 
peak demand , expres s ed as  a percentage of peak demand . )  A typ i ca l  range fo r 
des i red res erve marg i n s  i s  15% to 25% .  H owever , var i o u s  uti l i ty system c harac
teri s t i c s  s uc h  a s  average generat i ng u n i t  s i ze ,  number of u n i ts , u n i t  avai l a
b i l i t i es ,  and other factors cause  the l ev e l s  o f  reserve req u i red for adequate 
re l i ab i l i ty to vary c on s i derab l y  from sys tem to system . The proj ected range 
o f  capac i ty reserve marg i ns for the N E POO L sys tem cannot be construed a s  
e i ther adequate o r  exces s i ve wi thout further deta i l ed stud i e s .  

One  o f  the maj o r  factors affect i ng o i l cons umpti on i n  the New Eng l and 
reg i o n  wi l l  be the rate o f  l oad growth . T he app l i cant p red i cts  a 2 . 6% annua l  
compound  growth ra te i n  peak  demand and  a 2 .  7% growth rate i n  energy requ i re
ments for the peri od  1982- 1996 . Th i s  compares favorab l y  wi th the 2 . 3% energy 
g rowth rates proj ected for the New Eng l and reg i on by Data Resources , I nc . , i n  
the spr i ng o f  1982 . 

*O i l - f i red generat i o n  i s  operated i n  New Eng l and for  most  i f  not a l l hours  
o f  the day . Any i mported power wou l d  d i s p l ace a l mo s t  100% o i l no  matte r 
what t i me o f  the day i t  was rece i ved . The  convers i on rate i s  based o n  
average generat i ng u n i t  heat rates o f  10 , 0 0 0  BTU/ kWh a n d  heat i ng v a l ue  o f  
o i l averag i ng 6 m i l l i on Btu/barre l . 
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R E FE R EN C E S  ( Sect i o n  1)  

No rth Ame r i can E l ectr i c Re l i ab i l i ty Counc i l .  1982 . E l ectri c P owe r Supp l y  and 
D emand :  1982-1991 .  August  1982 . 

Data R e s ource s , I nc .  1982 . New E n g l and e n e rgy demand s  ( Tab l e  A- 59 ) .  E n e rgy 
R ev i ew 6 ( 1 ) : 173. 
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2 .  P ROPOSED  ACT I O N  AND I T S  A LTE RNAT I VE S  

2 . 1 P ROPOSED  ACT I O N  

The  p rop o s e d  a c t i o n  i s  t h e  i s s uance  o f  a P re s i de nt i a l  P e rm i t for t h e  
c o n struct i o n  of a n  i nternat i o n a l i nterc o n n ec t i o n  fo r t h e  p u rp o s e  of exchang i ng 
e l e c tr i c powe r .  The  t ra n sm i s s i on l i ne w i l l  b e  a b i po l a r ,  d i rect- c urrent ( DC )  
l i ne d e s i g ne d  to  operate  a t  ±45 0  kV . The  l i ne w i l l  extend from t h e  U . S . 
Canad i an border  i n  t h e  town of  N o rton , Vermo n t , to  a stat i on i n  t h e  town of 
Monroe i n  northern  New Hamp s h i re- - a  d i stance  of about 9 5  km ( 59 . 5 m i ) ,  w i th  
r i ght- of-way encompa s s i ng about  5 6 0  h a  ( 1400  a c re s ) .  The  t ra n s m i s s i on l i ne 
w i l l  term i nate a t  e a c h  e n d  i n  a converter  termi na l . The  p urpos e  of  the s e  
t e rm i n a l s i s  to  c o n v e rt a l ternat i ng- c u rrent ( AC )  p owe r to  d i rect- c u rrent  ( DC )  
powe r- - and  v i ce v e r s a- - s o  that  t h e  h i g h - v o l tage , d i rect- c urrent ( HVDC ) t ra n s 
m i s s i on l i ne c a n  be  c o n nected to ex i s t i n g  AC powe r system s . 

The  p r i mary data s ource  fo r the  d e s c r i pt i o n  of t h e  p roposed  project  i s  
t h e  App l i ca n t's E n v i ronmenta l  Report , s ubmi tted to  DOE  a s  part of Doc kets  P P- 7 6  
and  P P - 7 7  from May to  J u n e  1982 ; h e reafte r t h i s report s h a l l b e  refe re nced  a s  
t h e  E R .  C op i e s  o f  t h e  E R  a re ava i l ab l e  fo r p u b l i c  rev i ew i n  t h e  p u b l i c  read i ng 
rooms  of l i b ra r i e s  i n  S t .  J o hn s b u ry ,  Verm on t ; L i tt l e t o n , N ew Hamp s h i re ;  and  
Was h i ngton , D C .  

A l o n g  t h e  ro ute of  t h e  p rop o s e d  i nterconnect i on ,  data a re comp i l ed p r i 
m a r i l y  by town , wh i c h  i s  a geograp h i c a l  and  govern i ng u n i t .  Severa l  of t he s e  
towns ma ke up a c o u n ty .  A town may i nc l ude  s e v e r a l  v i l l a g e s  o r  popu l at i o n  
c o n c e ntrat i on s . F o r  examp l e ,  t h e  town of  Concord i nc l udes  t h e  v i l l ag e s  of 
C o n c o rd , E a s t  C o nc o rd , N o rt h  C o ncord , a n d  M i l e s P o nd .  Towns a re s omewhat 
ana 1 o g o u s  to town s h i p s i n  other  reg i o n s . To  a vo i d  confu s i on and fo r the  
p urpo s e s  of  t h i s report , the  te rm "town" w i l l  b e  used  to  i nd i cate  t h e  l a rger 
geograph i ca l  and g o v e rn i ng u n i t ,  as d i s t i nct  from the popu l at i on c o n c e ntra
t i o n s , wh i ch w i l l  b e  refe rred to  as "v i l l ag e s "  or " commu n i t i e s " . 

2 . 1 . 1 P refe rred C o r r i dor  

2 . 1 . 1 . 1  Corr i dor  Route  Se l ec t i o n  

Se l ect i on o f  a r oute fo r t h e  P refe rred Corr i dor  was  c a rr i e d o u t  o n  the  
b as i s of a reg i o na l  overv i ew ( E R ,  Vo l . 2 a n d  3 ) .  The  reg i o n a l  s tu dy area  
c o n s i sted  of  the  three  northeast  c o u nt i e s  of  Ve rmo n t , known a s  t h e  N o rtheast  
K i ngdom , a n d  a s ma l l p o rt i o n  of G rafton  C o un ty , New Hamp s h i re ( F i g u re 2 . 1 ) . 
The  o v e rv i ew was de s i gned  to  a s s e s s  t h e  feas i b i l i ty of  t h e  p ropos e d  t ra n s 
m i s s i on i nterc on ne c t i on and  t o  fi nd a p refe rred s t u dy c o r r i do r  and  a l te rna
t i v e s  for furth e r  c o n s i d e rat i on .  D u e  t o  t h e  need  t o  avo i d  m ou n ta i n o u s  a re a s , 
e x i s t i ng d e v e l opments , areas  w i th future d ev e l opmen t  pote n t i a l , a n d  u n i q u e  and  
frag i l e  env i ronmenta l a rea s , a s t ra i g h t- l i ne route  i s  not  fea s i b l e .  The  
p u rp o s e  of the  o v e rv i ew s t u dy was  t o  s e l ec t  a route i n  wh i c h a l l these  factors  
were  t a ke n  i nt o  c o n s i d e rat i o n .  

2 - 1  
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E n v i ronmental and l and- u s e  factors  i n  t h e  s tu dy area were e val uated wi t h  
regard to  t he i r  i mpac t s  o n  a t ran s m i s s i on c o r r i dor  and , convers e l y ,  the  i mpacts  
that a t ransm i s s i on c o rr i do r  wou l d  have on  t h e  nat u ral and  t h e  man-made e n v i ron
ment . After  i de n t i fy i ng opportun i t i e s  and l i m i tat i on s  fo r a corr i dor  l ocat i o n , 
add i t i o nal factors  s ugge s te d  by l ocal m u n i c i pal  author i t i e s , l ocal p l an n i ng  and 
z o n i ng  reg u l at i o n s , and c o s t  and e n g i nee r i n g  c r i te r i a  were i nco rp o rate d  i nto  
t h e  e val uat i on p roc es s .  I n  add i t i on , p u b l i c  op i n i on was c on s i dered through  
procedures  req u i red by  t h e  s tate s of  Vermont  and  N ew Hamp s h i re and  through  a 
p u b l i c  s eep i ng meet i ng c onducted  o n  Marc h 10 , 1982 , by t h e  U . S .  Department of 
E n e rgy that was d e s i gned  to  s o l i c i t  concerns  and s ug ge s t i o n s  from p rope rty 
owne rs , l ocal res i dents , gove rnment agenc i e s ,  and p u b l i c  i nterest  g roups . I t  
was determ i ned  t hat t h e  P refe rred Corri dor  s ho u l d  meet fo l l ow i ng  c r i te r i a: 

1 .  T h e  c o rr i do r  s ho u l d avo i d  u n i que  c u l t u ral and b i o l o g i cal 
re s o u rc e s .  

2 .  The  c o rr i dor  s h ou l d avo i d  p r i mary rec reat i on areas and 
p u b l i c- owned l ands . 

3 .  The  te rm i nal p o i nt s h ou l d  o c c u r  near the  C ome rford Stat i on 
whe re i nterc o n n ec t i o n  to N E POOL  i s  p os s i bl e .  

4 .  The  p o i n t  of entry s ho u l d  be  l ocated i n  t h e  eastern port i on 
of  t h e  town of N o rton  i n  o rde r to  c on nect  to  the  Hyd ro 
Q uebec  port i o n  of t h e  i nterc o nnect i o n .  

5 . H i ghway c ro s s i ngs  s h o u l d  p rov i de ade q uate v i s ual  s c re e n i ng .  

6 .  T h e  c o rr i do r  s ho u l d  avo i d  p r i me agr i c u l tural l ands . 

7 .  The  c o rr i dor  s ho u l d take advantage o f  ex i s t i n g  l ogg i ng 
roads s e rv i ng o t h e rwi s e  i nacce s s i b l e  areas . 

8 .  T h e  c o rr i dor  s ho u l d avo i d  e l evat i o n s  above  7 6 0  m ( 2500  ft ) .  

9 .  T h e  corr i d o r  s h o u l d avo i d  s l opes  i n  exce s s  of 2 5% .  

R o ut i ng  was s ub j e c t  t o  furth e r  s c rut i ny wi t h  regard t o :  ( 1 )  s c e n i c and 
v i s ual  c l as s i fi cat i o n  i n  the c o r r i dor  area , ( 2 )  f l o odp l ai n s , ( 3 )  l ake s , 
( 4 )  f l o o dway c o n s i derat i o n s , ( 5 )  wetl and s , ( 6 )  wi l d l i fe hab i tats , and 
( 7 )  d e e ryard areas . 

Fjnal s c re e n i ng c r i te r i a  i n  t h e  c o rr i dor  s e l e c t i o n  proc e s s  i nc l uded: 
( 1 )  m i n i mum i mpac t as a re s u l t of p rope rty s e v e rance , ( 2 )  avo i dance of c urre nt 
deve l opment and deve l op i ng areas , ( 3 )  m i n i mum d i s t urbance on ex i s t i n g  r i g ht- of
way , ( 4 )  s e l e c t i o n  of  areas of pote n t i al acq u i s i t i on w i t h o ut acq u i s i t i o n of 
b u i l d i ng s , and ( 5 )  c o n s i derat i on of project  c o s t s  ( structure s , r i g ht- of-way , 
and acc e s s  road s ) .  

T h e  fi nal P refe rred  Corr i dor  was s e l e c ted  o n  t h e  bas i s of  i nformat i on 
de r i ved  from l i teratu r e  s earc h e s , fi e l d i nv e s t i gati o n s , and l ocal o p i n i on s  
p r e s ented a t  p u b l i c  hear i ng s . U p o n  eval uat i o n , a c o rr i dor  i n  t h e  eastern  part 
of t h e  s tudy area was dete rm i ned  to  fo l l ow t h e  rou te m o s t  c ompat i b l e  wi t h  t h e  
c r i te r i a  s e t  forth  and , as a re s u l t ,  was s e l ected  as t h e  P refe rred Corr i dor  
( F i g u r e s  2 . 2 and  2 . 3 ) .  
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SCALE 

8 krn (5 rni) 

T ra n s p o rt at i o n  Routes  and  C o mm u n i t i es A l o n g  t h e  P refe rred 
C o rr i d o r .  lettere d  s egmen t s  a re d i s c u s s e d  i n  Sect i on 3 . 6 . 2 . 
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2 . 1 . 1. 2 D e s c r i pt i on of t h e  P refe rred Corr i do r  

T h e  P refe rred Corr i d o r  wi l l  b eg i n  a t  t h e  U . S . - Canad i a n  b o rder  i n  t h e  
e a s te r n  p o rt i o n  o f  t h e  t own o f  N orton ( F i g u re 2 . 2 ) .  ( De ta i l ed maps of t h e  
P referred  C o rr i dor  r o u t e  a re pre s ented i n  App e nd i x  A . ) The  r o u t e  wi l l  t h e n  
exte nd  s o uth  ac ro s s  R o ute  114 ( F i g u re 2 . 3 ) , pas s i ng t h r o u g h  a l ow p o i nt  e a s t  
of T ro p hy Mou n ta i n  and  we s t  o f  B l ac k  Mounta i n .  T h e  corr i dor  wi l l  t hen  a n g l e 
s o uthea s t  to  avo i d  Ye l l ow B o g  a n d  t h e  N u l hegan  Deeryard . I t  wi l l  extend  
s ou t hwe s t  of  t h e  Potash  Mou n ta i n s  and  cross  t h e  N u l h e g a n  R i ve r  and  Ro ute 105 , 
j ust  e a s t  and  north  of F re nc h  Mounta i n .  The  corr i dor  wi l l  c o n t i n ue s outhwe st  
p a s t  North  Notch  Mounta i n ,  N o tc h Mounta i n ,  and  Notc h P o nd- - avo i d i ng t h e  Wen l oc k  
W i l d l i fe Management Are a .  T h e  c o r r i dor  wi l l  t h e n  a ng l e to  t h e  s o u t h  j us t  e a s t  
of S o u t h  Ame r i ca P o nd , a n d  extend  ac ro s s  t h e  P a u l  Stream B a s i n  i nto t h e  town 
of G ra n by--we s t  of U n k nown Pond  and a vo i d i ng F e rd i nand  Bog . 

The  P re ferred  Corr i d o r  w i l l  c o n t i n u e  s o u t h  through  G ranby , e a s t  of Mud 
Pond  and G ra n by V i l l age ( F i g ure 2 . 3 ) . I t  wi l l  avo i d  V i ctory Bog  and  V i c to ry 
State F o re s t  by s tay i n g  we s t  of Temp l e  M o u n ta i n a n d  e a s t  of M i l es Mounta i n .  
The  l i ne wi l l  c r o s s  U . S .  R o ute  2 e a s t  o f  M i l es Pond , t h e n  exte nd s o ut h  through  
Carr  B r o o k  Ba s i n a n d  Roar i n g  B r o o k  B a s i n .  I t  wi l l  reach  the  C o n nec t i c ut R i ve r  
we s t  o f  t h e  comm un i ty o f  E a s t  C o n c o rd a n d  para l l e l  a n  e x i s t i n g  r i ght- o f-way 
toward Moore D am i n  Waterfo rd .  There , t h e  P refe rred Corr i dor  wi l l  c ro s s  the  
C o nnect i c u t  R i ver  and  enter  the  town of L i tt l e to n , N ew Hamp s h i re ,  whe re i t  
wi l l  j o i n and  para l l e l  a n  ex i st i ng 2 30- kV transm i s s i on l i ne i n  a s o ut hwe st e r l y  
d i rect i o n .  The  P refe rred Corr i dor  w i l l  extend  i nto  the  town of Monroe , G rafton 
C o u n ty ,  and c o nt i n ue para l l e l to  ex i st i ng r i ght- of-way , c o nc l u d i n g  by c ro s s i ng 
over  the  2 30- kV l i ne s  and  exte n d i n g  to  i ts s o uthern  term i n u s  a t  the  s i te o f  
the  p roposed  c o nve rter termi n a l . 

2 . 1 . 2 D e s i gn D e s c r i pt i o n  

2 . 1 . 2 . 1  Des i gn Spec i fi ca t i o n s  

Bas i c  des i gn parameters  fo r t h e  p roposed  t ransm i s s i on l i ne a re l i sted  i n  
Tab l e  2 . 1 .  I n i t i a l des i gn s t ud i es i nd i cate that  t h e  p o l e c onductor  wi l l  be  a 
three- b u nd l e ,  a l um i n um and  s t e e l  c o nductor  wi t h  s ubconductors  of appro x i mate l y  
48- t o  50-mm ( 1 . 9- t o  2 . 0-i n . ) d i ameter .  The  s ubconductor  spac i ng wi l l  p robab l y  
b e  b etwe e n  4 6 0  to  7 6 0  mm ( 18 to  30  i n . ) .  T h e  b u nd l e wi l l  b e  i ns ta l l ed i n  the  
i nv erted tr i a ng l e  format i o n  ( i . e . , apex  down ) .  

Spac i ng o f  e l ectr i c  po l e s ( center  t o  c e nter  of t h e  p o s i t i ve and  negat i ve 
po l e s or c o nductors ) wi l l  depend upon the  type of s upport s t ructure , type of 
i ns u l at i o n , and s e l ected  l ev e l  of  e l ectr i c  effects  a t  ground  l ev e l . For the 
p ropo s ed  wood- s uppo rt , H -frame structures , the  e l e c tr i c  p o l e  spac i ng c o u l d be  
a s  wi de a s  16 m ( 52 ft ) ( F i g u re 2 . 4 ) .  

T h e  tra n s m i s s i on l i ne w i l l  b e  de s i gned  to  meet  t h e  N at i o n a l  E l e c tr i c 
Safe ty Code  ( NE SC ) spec i fi cat i on s  for heavy i ce l oad i ng c o nd i t i o n s  ( i ce b u i l dup 
of  12 . 7- mm [ 0 . 5- i n . ] t h i c kn e s s )  and extreme wi nd  c o nd i t i o n s  (w i nd  p re s s u re of  
9 0  kPa  [ 13 l b/ i n . 2 ] ) .  I n  add i t i on to  the  N E SC l oad i ng c o n d i t i o n s , the  trans
m i s s i on l i ne wi l l  b e  de s i gned  to  wi thstand  heavy i c i ng ( determ i ned  from a 
rev i ew of meteoro l o g i c a l  data ) and  i mb a l a nc i ng d u e  to  i ce b u i l d up .  
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Tab l e 2 . 1 .  Proposed  Tra n s m i s s i o n  L i ne  D a t a  for t h e  
N ew E ng l a nd/Hydro-Quebec I nterconnect i on 

Len gth of  l i ne 

Vo l tage 

C o n f i gurat i on 

Capac i ty 

C onductor  type 

C onductor  s i ze 

M i n i mum c l earanc e :  c onductor  
to  ground  a t  m i d- s p a n  

L i g ht n i n g  p rotect i o n 

Tangent  structures  

H e i ghts  of tangent  structures  

Average s p a n  l e ngth 

R i g ht- of-way wi dth 

S o u rc e :  ER  ( Vo l . 3 ) .  

9 5  km ( 59 . 5 m i ) 

±450 kV D C  

B i po l a r ,  h o r i z o n t a l  p o l e  s p ac i ng 

2000  MW 

A l um i n um/ s tee l 

To be  determ i ned , b u t  w i l l  b e  
a b o u t  50 mm ( 2  i n . ) i n  
d i ameter 

Not l es s  than l l  m ( 36 ft ) 

S i ng l e  o r  twi n extra h i g h-s t re ngth 
ga l va n i zed  stee l  groundw i res  
p r ov i d i ng a shi e l d i ng a ng l e to  
c o nductors  of n o t  l e s s  than  2 5° 

H - F rame 

29- 34 m ( 95- 110 ft ) 

210  m ( 700  ft ) 

61 m ( 200  ft ) 

T h e  c onductors  w i l l  be  p rotected from l i gh t n i ng  s t r i kes  by i n s t a l l at i on 
of  a b u r i ed c o unte rpo i se w i re and  two aer i a l  g r o undw i  re s , o ne above  each 
c onductor  b u nd l e .  

2 . 1 . 2 . 2  S upport  Struc t u re s  

S upport  s tructures  w i l l  be  of  two types :  tangent  a n d  a ng l e .  C o nductors  
that  extend i n  s t ra i g h t  l i ne s  o r  s h a l l ow c u rv e s  w i l l  be  s upported by  tangent 
s t ructure s .  Where s h a rp e r  t u r n s  i n  t he l i ne occ u r , a n g l e s t ru c t u re s  w i l l  be  
used  to  s upport  the  c o n d uctors . 

VETCO c ur re n t l y  p ro p o s e s  to  u s e  a wood H - frame , tangent  towe r s t ructure 
o r  a s i m i l ar tubu l ar s te e l  H - f rame s truc t u re fabr i c a te d  from natura l weathe r
i ng s t e e l  ( CO RT E N  or s i m i l ar )  ( F i g u re 2 . 4 ) .  The typ e  of t owe r s e l ected  wi l l  
depend  upon  econom i c s , a e s thet i c s , and  ground  c l earance  req u i red t o  p r o v i de 
the s e l ected l ev e l  of  e l e c tr i c effects  a t  g r o u nd l ev e l  b e l ow the c o nductor  and  
a t  t h e  edge  o f  t h e  r i ght- of- way . Stre ngth  l i m i ta t i on s  a s soc i ated w i t h  the 
h e i g h t  o f  wood p o l e  s t ructures  may exc l ude t he i r  u s e , depend i ng o n  the  s tructure 
h e i g h t  requ i red t o  p ro v i de the  s e l ected l eve l s o f  e l ectr i c f i e l d at t h e  ground  
s urfac e .  
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A ng l e  structure typ e s  w i l l  depend upon  t h e  typ e s  o f  tangent structure 
f i n a l l y  s e l ected . I f  t h e  tangent s t ructures  a re woo d  H- frame o r  tubu l ar s te e l  
p o l e s , t h e  a ng l e  s t r u c ture  w i l l  mo s t  l i ke l y  be  two t ub u l ar  s t e e l  p o l es w i t h  
e a c h  p o l e carry i ng a b u n d l e o f  c o nductors  ( e l ect r i c p o l e )  ( F i gure  2 . 5 ) .  

2 . 1 . 2 . 3  C o n v e rter  Term i n a l  

A t  t h e  c onverter  t e rm i n a l  i n  Monroe , New Hamp s h i re ,  a b u i l d i ng w i l l  b e  
e rected  o n  a 9- h a  ( 23 - a c re )  term i n a l  s i te f o r  t h e  p u rp o s e  o f  h o u s i ng HVDC 
c o n v e rter  e q u i pment ( E R ,  V o l . 1 ) .  T h i s  b u i l d i ng i s  expected to meas u re 
appro x i mate l y  110 m ( 350  f t )  i n  l ength , 4 6  m ( 150  f t )  i n  w i dth , a n d  2 0  m 
( 6 5  f t )  i n  h e i gh t .  It w i l l  be  a meta l b u i l d i ng ,  w i th the  c o l or c ho s e n  t o  be  
v i s ua l l y  i nc o n sp i c uo u s .  N o rma l l y ,  the  b u i l d i ng wil l b e  u nattended . 

A l s o  t o  b e  l ocated  o n  the  term i n a l  s i te- - s u r r o u nd i ng t h e  b u i l d i ng- -wi l l  
b e  a swi t c hyard c o n ta i n i ng e l ect r i c p owe r e q u i pment and  a s s o c i ated structure s . 
The  h i g h e s t  structures  i n  t h i s swi t c hyard w i l l  b e  f o r  transm i s s i on l i ne term i na
t i on s . T h e s e  s t ru c tu re s w i l l  be  about 2 3 - m  ( 75- ft ) t a l l .  E l ectr i c c o nductor  
and  c onverter wor k  i n  the  swi t c hyard w i l l  be  o f  the  mode rn , open- c o nstruct i on 
type . A l l p owe r equ i pment  wi l l  be  p a i nted a v i s u a l l y  i nc o n sp i c uo u s  c o l o r .  

Commu n i c at i o n  to  a n d  f rom t h e  term i n a l  w i l l  be  v i a  a m i c rowav e  system , 
w i th  the  transm i tter/rec e i ver  and  a ntenna  e q u i pme n t  adjacent  t o  the  t e rm i n a l  
b u i l d i ng .  The  a ntenna  t owe r w i l l  n o t  exceed t h e  proposed  23-m  ( 75- f t ) e l e c tr i c 
term i nat i on structure s  i n  the  term i n a l  yard . The m i c rowave  system w i l l  c o n nect  
to  the  e x i s t i ng N E PCO  system  and  be extended  v i a  i ntermed i ate s i te s  to Canad a .  
T h i s  w i l l  req u i re the  c o nstruc t i o n  o f  a new repeater s tat i on a t  the  s umm i t  o f  
S hef f i e l d  H e i g h t s , S hef f i e l d ,  VT ( F i g ure 2 . 3 ) ,  wh i ch w i l l  a f fe c t  a n  a rea o f  
l es s  than  1 h a  ( 2 . 5 acres ) .  A s ma l l e r ,  p a s s i ve re f l ector  wi l l  b e  p l aced i n  a n  
o p e n  f i e l d  s o utheast  o f  R o ute 1 3 5  n e a r  t h e  c onverter termi n a l . Other  c omponents  
o f  the  m i c rowav e  system  w i l l  u se  e x i s t i ng fac i l i t i es .  

The t e rm i n a l  wi l l  be  c on nected to  N E POO L 1 s e x i s t i ng AC p ower system at 
the C omerfo rd 230- kV swi tc hyard l ocated about 600  m ( 2000  ft ) n o rt hwe s t  o f  the 
te rm i n a l  s i te .  The  AC transm i s s i on l i ne r u nn i ng f ro m  the  term i n a l  to  t h i s 
swi t c hyard w i l l  b e  p l a c ed o n  new r i g ht- o f-way u p  t o  6 1  m ( 200  f t )  i n  wi dth . 

I n  add i t i o n , a remote ground  e l ectrode w i l l  b e  i ns t a l l ed i n  o rder  to 
prov i de a p a t h  to  c o rrect for  c urrent i mb a l a n c e s  b e twee n  the p os i t i ve a nd 
negat i ve h a l v e s  o f  the  HVDC i nterconnect i on ( E R ,  Vo l . 1 - February 1983 
S u p p l eme nt ) . The e l e ctrode w i l l  be  l ocated a t  l ea s t  8 km ( 5  m i ) f ro m  the  
term i n a l  i n  o rder  t o  avo i d  i nterference  w i t h  h i g h- v o l tage AC e q u i p me n t .  
S t ud i e s a re c ur rent l y  o n go i ng to  determ i ne the  l oc at i on o f  the  g r o u n d  e l ectrode . 
The  c o n v e rter  term i na l  w i l l  b e  c on nected t o  the  e l e c t rode  v i a  a s i ng l e d i s tr i 
b ut i on c o nd u c to r .  Where p o s s  i b 1 e ,  t h e  c onductor  w i l l  be  s trung  betwee n  the  
p o l es of  the  i nterc o n n ec t i o n .  Add i t i o na l l y ,  e x i s t i ng road o r  tra n sm i s s i on 
l i ne r i g h t- of-way wi l l  be  u s e d  a s  m u c h  a s  p o s s i b l e f o r  rout i ng the  c o n nect i ng 
c o nducto r .  T h e  ground e l e c t rode  i s  expected to  be  u s e d  10- 1 5  t i me s  p e r  year 
a n d  operate for  a max i mum of  1 5  m i n u te s .  

At present , the  m o s t  l i ke l y  c a n d i date s i te f o r  s i t u at i ng the  ground  
e l ectrode i s  i n  L i s b o n , N ew Hamp s h i re ,  about  18 km ( 11 m i ) f ro m  the  c o nverter 
termi n a l . Appro x i mate l y  1 0  km ( 6  m i ) of  new , 9-m ( 30- ft ) w i de r i g ht- o f-way 
w i l l  be needed i f  t h i s s i te i s  s e l e c te d .  F i na l  s e l e ct i on o f  a s i te w i l l  o c c u r  
i n  t i me to  h a v e  a n  a n a l y s i s  o f  i mpacts  a va i l ab l e f o r  the  F i na l  E I S .  
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N E ET does not yet have a deta i l ed d i ag ram of i ts te rm i n a l  but expects  the  
c o n f i g urat i o n  t o  be  approx i ma te l y  the  s ame a s  that  o f  M i n n e sota  P ower a nd 
L i ght ' s Arrowhead Term i na l  ( F i g ure 2 . 6 ) , a l though  d i me n s i on s  w i l l  d i f f e r .  

2 . 1 . 3 C o n s truct i on A c t i v i t i es 

2 . 1 . 3 . 1  S urvey i n g  A c t i v i t i es 

I n i t i a l s urvey i ng a c t i v i t i es for  the  transm i s so n  l i ne w i l l  l ocate the  
center l i ne a nd edges  of  the  r i g h t- o f-way i n  re l at i on to  the  bounda r i e s  of  
pro pe r t i e s  to  b e  c ro s s e d .  After  t h e  f i na l  l i ne route i s  s e l ected a n d  e ng i 
neere d , the  rou te center l i ne w i l l  b e  s ta ke d  o u t .  I n  a dd i t i on t o  route l oca
t i on , phys i c a l  feature s a nd prope rty data  wi l l  be  mapped at t h i s t i me , a l l owi ng 
re f i nements i n  t owe r l oc at i on o r  prof i l e ,  i f  nece s s ary .  P r i o r  to  c o nstruct i o n , 
f i n a l  towe r l ocat i o n s  and  other  wo rk  a reas  w i l l  be  dete rm i ned . D u r i ng c o n struc
t i o n , s u rvey c rews w i l l  m on i to r  t owe r l ocat i o n s  a n d  transm i s s i on l i ne a l i g nment . 

2 . 1 . 3 . 2 R i g h t- o f-Way C l e a r i ng and  M a i ntenance  P rac t i c e s  

Transm i s s i on l i ne r i g ht- o f-way wi l l  b e  c l eare d  o f  t r e e s  and  s hrubs  t o  
fac i l i tate ( a )  s t a k i ng , acces s , a s s emb l y ,  a n d  e re c t i on o f  structure s ; ( b )  i n
s t a l l at i o n  o f  c o nductors ; a nd ( c )  ma i ntena nc e .  T h i s w i l l  a l s o pro v i de adequate 
e l e c tr i c c l earances  for e nerg i zed  l i ne s .  Where the  l i ne does not  pa ra l l e l 
e x i s t i ng l i ne s , a 61-m  ( 200- ft ) w i de c l eare d  r i g h t- o f-way wi l l  be  req u i red . 
Where ex i st i ng l i ne s  a re para l l e l ed ,  new r i ght-of-way o f  o n l y  4 6  m ( 150  f t )  i n  
wi dth  w i l l  be  needed . U p  to  13% o f  the  95- km ( 59 . 5 -m i ) route w i l l  pa ra l l e l  
e x i s t i ng r i g ht- o f-way . Appro x i mate l y  517 h a  ( 1280 a c re s )  i n  Vermont  a n d  46 ha 
( 114 a c re s )  i n  New H amps h i re w i l l  be  wi t h i n new r i g ht- o f-way . About 8 5% of 
t h i s area  w i l l  req u i re c l ear i n g .  

Other  t h a n  t h o s e  are a s  c ho s e n  f o r  s e l e c t i ve  c l ear i ng a n d  other  s pec i a l 
l ands capi ng tec h n i q u e s , the  r i g h t- o f-way wi l l  be  c l eared a c c o rd i ng to  the  
Appl i ca nt ' s s ta ndard procedures  ( E R ,  V o l . 3-- App. A ;  V t .  E l ec .  P owe r C o . 
1982 ) .  The  r i g h t- o f-way w i l l  be  m a i ntai ned i n  o rd e r  t o  e n s ure  the  safety a n d  
i ntegr i ty o f  the  t ra n sm i s s i on l i ne .  S a l i e n t  po i nt s  o f  the  Appl i ca nt ' s pro gram 
i nc l ude : 

U s e  o f  b e s t  a v a i l ab l e  tec hno l o gy 

U s e  o f  a n  e n v i ronme nta l l y  s o u nd a pproa c h  

Compl i ance  w i t h  s tate a n d  federa l l aws a n d  regu l at i o n s  

Appl i ca t i o n  o f  h e rb i c i de s  o n l y  w h e n  t he re i s  n o  danger  o f  w i nd 
d r i f t  off the  r i g ht- o f-way o r  i nt o  areas  of  rare p l a nt s  

N o  appl i ca t i on o f  h e rb i c i de s  w i t h i n 15 m ( 50 f t )  o f  s t reams  o r  
i n  a re a s  u s e d  f o r  a g r i c u l t ure 

Some s e ct i o n s  w i l l  have  a l ready been  c l eare d  by the  c u rrent l a nd owner 
pr i or to  c o n s truct i o n .  A l l rema i n i ng areas w i l l  be  c l e a re d  under  c o nt ract . 
T h e  c ontra c t s  w i l l  pro v i de that  c ut wood b e  s o l d  u n l e s s  o t h e r  d i s po s i t i on h a s  
been  agreed u po n  b y  the  owne r .  VETCO w i l l  d i s po s e  o f  the  mate r i a l  o ns i te i f  
t hey determ i ne  t h a t  remov i ng the  product  w i l l  c a u s e  e n  v i  ronmenta l damage . 
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2 . 1 . 3 . 3 Acce s s  R o ad C o n s t r uc t i o n  

E x i s t i ng roads  wi l l  b e  u s e d  t o  the  extent p o s s i b l e ,  a l t h o ug h  i t  i s  ant i c i 
pated that  s ome  o f  thes e  roads  w i l l  need  upgra d i ng- - e . g . , a l i gnment i mprove
ment , grad i ng ,  w i den i n g ,  a nd re i nforc i ng of  structure s .  S ome new a c c e s s  roads  
wi l l  b e  req u i red both  wi t h i n the  r i ght- o f-way a n d  f rom e x i s t i n g  roads to  the  
r i g h t - o f-way . The  n umber  and  1 ocat  i on o f  these  new roads  has  not  bee n 
dete rm i ned . 

C o n s tr uc t i o n  s t ag i ng areas  a l o n g  the  route wi l l  be  s e l ected , to  t he 
extent p o s s i b l e ,  a t  ex i s t i ng  c l eared a re a s . To  c ontro l e ro s i on at these  
a re a s , s tate- o f - t he- a rt c o n s t ru ct i o n  tec h n i q ue s  wi l l  be  u s e d  i n  grad i ng .  

2 . 1 . 3 . 4  S uppo rt Tower I ns ta l l at i o n  

T h e  i ns t a l l at i o n  o f  t owe r f o u ndati o n s  wi l l  vary wi t h  t h e  l oc a l  s u rface 
geo l ogy ( E R ,  V o l . 3 ) .  F o r  areas  o v e r l a i n wi t h  s o i l and  g l ac i a l  depo s i t s , 
excavat i on may be  accompl i s hed wi t h  eart h  augers  o r  bac khoe s . Areas  wi t h  very 
d e n s e  g l ac i a l t i l l  a n d  bedro c k  w i l l  m o s t  l i ke l y  be  excavated by mea n s  o f  
d r i l l i ng a n d  b l a s t i ng . Le s s  t h a n  10% o f  the  route i s  expected to  requ i re the 
l atter excavati on ( K l u nder  As s o c . 1981 ) .  F o r  d i rect- b u r i a l  type o f  structure s , 
a s uppo rt p o l e wi l l  be  p l aced i n  the  excavat i on h o l e and  bac kf i l l e d  wi t h  
excavated mate r i a l  o r  c r u s hed  s to ne t h a t  i s  tamped i n  p l ace . F o r  s tructures  
requ i r i ng  c onc rete f o u ndat i o n s , s u c h  a s  a ng l e s t ru c t u re s , re i n forc i ng bars  and  
anchor  b o l ts wi l l  be  s et and  c o nc rete t h e n  pl aced  i nto  the  h o l e and  a l l owed to 
c u re . O n c e  c u r i n g  i s  comp l et e , the h o l e wi l l  b e  b a c k f i l l ed as needed and  the 
s upport po l e  mou nted on the  foundat i on . 

F o r  e a c h  tangent  structure , i t  i s  a n t i c i pated that  two ho l e s 0 . 6 to  1 . 0 m 
( 2  to  3 ft ) i n  d i ameter wi l l  be  excavated to  a dept h  o f  3 . 0 to  3 . 6 m ( 10 to 
12 ft ) .  The average s pac i ng o f  s t ructures  wi l l  be  approx i mate l y  210 m ( 700 ft ) .  
T u b u l a r- s tee l a ng l e s t ru c t u re s  wi l l  requ i re two excavat i o n s  p e r  structure for  
c o n c rete f o undat i o n s  that  w i l l  be  approx i mate l y  2 m  ( 6 ft ) i n  d i ameter and  4 . 5 
to  6 . 0 m ( 15 to  2 0 f t )  deep , depe n d i ng  o n  s o i l c o nd i t i o n s . I t  i s  a nt i c i pated 
that  l e s s  than  15% of  the  structure s  wi l l  be  o f  the  a ng l e  typ e .  

2 . 1 . 3 . 5 F ram i ng  a n d  Str i n g i ng 

F rami ng  ( a s semb l y )  ope rati o n s  wi l l  b e  c a r r i e d  out a t  the  s ame t i me as  
structure i n s t a l l at i on .  The c ro s s a rms  wi l l  be  h o i s te d  i nto  po s i t i o n ,  c omp l ete 
wi t h  the i n s u l ator  s t r i ngs , by m e a n s  o f  rope s pu l l ed by a v e h i c l e  and attac hed 
to the  structura l po l es by l an d .  The  c ro s s b ra c e s  wi l l  a l s o be  ra i s ed  i n  the  
s ame manne r .  

C o nductors  wi l l  be  s t rung  f o r  t h e  l i ne u s i ng e i ther  s l a c k- str i n g i ng  o r  
t e n s i on- s t r i ng i ng m e t h o d s  ( E R ,  Vo l . 3 ) .  Genera l l y , c rews w i l l  ope rate over  a 
d i s tance  o f  about  8 km ( 5  m i ) a t  a t i me .  I n s u l ators  and  s t r i n g i ng b l o c k s  wi l l  
be  e i ther  h u n g  f rom the  s t ru c t u re s  wh i l e  they a re b e i ng e rected  o r  i ns t a l l ed 
separate l y  j us t  p r i o r  t o  t h e  s t r i n g i ng operat i on .  

2 . 1 . 3 . 6  C o n v e rter  Term i n a l  

C o n s t r uc t i on wi l l  i nv o l v e  the  f o l l owi ng act i v i t i e s :  ( 1 )  s i te p repa rat i on ,  
( 2 )  f o u ndat i o n  wo rk , ( 3 )  e rect i o n  o f  b u i l d i ng and  s t ru c t u re s , ( 4 )  i ns ta l l at i o n  
o f  p owe r e q u i pment , a n d  ( 5) t es t i n g  a n d  c o mm i s s i on i ng .  
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S i te prepa rat i on wi l l  i nc l ude s u rvey i ng ,  c l ea r i ng , a n d  grad i ng the  term i 
n a l  s i te .  The  s i te wi l l  t hen  be  c ov e red wi t h  c ru s he d  r o c k  to  prevent  refo l i a
t i o n , a n d  fenc e d . E x i s t i ng trees  wi l l  be  l ef t  s t a nd i ng o n  t h ree  s i de s  o f  the  
s i te f o r  nat u r a l  s c ree n i ng .  Add i t i o n a l  l andsc api ng wi l l  b e  c o nd ucted- - i f  
a ppropr i ate- - o n  the  fourt h  s i de o f  the  s i te ,  wh i c h  abuts  the  pr i vate ( paved ) 
acce s s  road o f  the  New E n g l and  P ower C ompany . I n  tota l , t h e  t e rm i n a l  wi l l  
o c c upy a g raded and  fenced  area not  t o  exceed 300 x 3 0 0  m ( 10 0 0  x 1000  f t )  
( approx i ma te l y  9 . 2 h a  o r  2 3  a c re s ) .  I n  addi t i o n , approx i mate l y  4 h a  ( 9  acres ) 
o f  n ew r i g ht- o f-way wi l l  be  u s e d  to  c o n ne c t  the  c onverter t e rm i n a l  to  the  
C omer f o rd Stat i on ,  and  up  to  9 h a  ( 22 a c re s )  o f  new r i g ht- o f-way wi l l  be  u sed  
t o  c o nnect  wi t h  the  ground  e l ectrode . The ground  e l ectrode  i ts e l f wi l l  req u i re 
d i sturbance  of about  2 0 0 m2 ( 2200  ft2 ) of ground  s urfac e .  

F o u ndat i o n  wo r k  wi l l  i nc l ude  f o rm i ng a n d  pou r i ng f o u ndat i o n s  f o r  the  
termi n a l ' s  b u i l d i ng and swi t c hyard s t ructure s .  T h e s e  act i v i t i e s  wi l l  req u i re 
c o n c rete and other  b u i l d i ng mate r i a l s to  be  truc ked i n  f rom o f f s i te .  

2 . 1 . 3 . 7  S c hed u l e 

The  pre l i m i nary pro j e c t  s c hedu l e  i s  pre s ented i n  F i g ure 2 . 7 .  

2 . 2  A LTERNAT I V E  ROUTES  FOR  THE  I NTE RCONNECT I O N  

T h e  f o l l owi n g  f o u r  a l terna t i v e  routes  were e v a l uated i n  t h e  c u rrent 
a na l ys i s .  An  e n v i ronmenta l compa r i s o n  o f  the  routes  i s  pre s ented i n  Sect i on 4 . 2 . 

2 . 2 . 1 Vermont Opt i o n s  

A l ternat i ve Corr i dors  were s e l e cted o n  the  bas i s o f  the  reg i on a l  o v e rv i ew 
c o nd ucted by the  Appl i ca n t  ( E R ,  Vo l . 3 ) , wh i c h  i s  s umma ri zed  i n  Sect i o n  2 . 1 . 1 .  
Ba sed  o n  these  c o n s i derati o n s , t h e  Appl i ca nt ' s ana l ys i s  i n i t i a l l y  i de nt i f i ed 
three  s tudy- c o rr i do r  c o nc e pt s . E a c h  corr i d o r  c o nc ept c o nta i ned a s e r i e s  o f  
about  1 . 6- km ( 1 . 0 - m i ) wi de s egme nts ( numbered from  1 t o  28 i n  F i g ure 2 . 8 ) .  
T h e s e  c o rri dor  c o n c epts were then  e v a l uated aga i ns t  more deta i l ed s ta ndards 
a nd c r i ter i a for  transm i s s i on c o rr i d o r  l oc at i o n s  and  tes ted a ga i n s t  tec h n i c a l  
a n d  e n g i neer i ng c r i ter i a .  

The  t hree pr i mary c o rr i do r  opt i o n s  s t ud i e d  i nc l uded : ( I )  the  Centra l  
Spi ne  C o rr i dor , ( I I )  t he I nterface Corr i d o r , and  ( I I I )  the  E s sex  Mounta i n s 
Corr i dor  ( see  F i g u re 2 . 8  and  Tab l e  2 . 2 ) .  A l though  t h e s e  t h ree  c o r r i dors  e a c h  
c o nta i n severa l  r o ut i ng pos s i b i l i t i e s , e a c h  i s  s uf f i c i e n t l y  d i f fe rent  f rom t h e  
others  i n  l oc at i on a nd c h a racter  t o  have  i ts o w n  i de nt i ty .  A v a r i ant  o f  t h e  
E s s e x  M o u n ta i n s  C o r r i dor  w a s  determ i ned t o  f o l l ow the  opt i ma l  ro ute and  i s  
c o n s i dered to  be  the  P re fe rred C o r r i dor  ( Sect i o n  2 . 1 . 1 ) .  

T h e  C e ntra l Spi ne C o r r i dor  wou l d genera l l y  fo l l ow t h e  route o f  U . S .  I nter
s tate 9 1  ( F i g ure 2 . 3 ) .  The  route wou l d  beg i n a t  the  Canad i an b o rder i n  the  
m i dd l e  of  the  t own o f  D erby ( F i g u re 2 . 8 ) .  The  c o rr i dor  wo u l d  extend genera l l y  
s ou t hward through  t he towns  o f  B rown i ngton  a n d  B a rton  i n  O r l e a n s  C ounty .  
After  exte n d i n g  i nto  the  t own o f  Shef f i e l d ,  C a l e do n i a C o u n ty , t h e  c o rr i dor  
wou l d  extend s o uthea s tward through  t h e  t own o f  S utton  i nto  Lyndo n .  Northeast  

• 

• 

o f  Lyndonv i l l e ( F i gu re 2 . 3 ) , t h e  corr i dor  wou l d aga i n extend s ou t hward i nto  • the  town o f  S t .  J o h n s b u ry ,  c ro s s i ng the  route  o f  U . S .  I nterstate 9 3 , n ow under  
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F i g u re 2 . 8 .  
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SCALE 

A l ternat i ve C o r r i dors  i n  Vermont . 
S o u rc e : E R  ( Vo l . 3 ,  E xh i b i t  3- 3 ) .  
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T ab l e 2 . 2 .  Approx i mate Length  o f  Vermont  C o r r i dor  Opt i o n s , 
C a n ad i an B o rder  to  C o nverter  T e rm i n a l  

C o rr i d o r  Opt i o n 

Centra l  Sp i ne C o r r i dor  

I nterface  C o rr i d o r  

E s sex  M o u n ta i n s C o r r i dor  

t 1 See  F i g u re 2 . 8 . 

Source : E R  ( Vo l . 3 ) .  

Segmentst 1 

i n  Ve rmon t  

1 , 6 , 15 , 22 

2 , 8 , 9 , 13 , 16 , 19 , 22 

28 , 26 , 14 , 24 , 23 

Appro x i mate 
Le ngth  

99  km ( 62 m i ) 

94 km ( 59 m i ) 

9 5  k m  ( 60 m i ) 

c o n s truct i o n .  E a s t  o f  the  c o mm u n i ty o f  S t .  J o h n s b u ry ,  the  c o r r i dor  wou l d  
s h i ft t o  the  s o utheast  a n d  extend through  the  town o f  Wate rford to  Moo re Dam 
where i t  wou l d  j o i n the  N ew Hamp s h i re s egme nt of the  P referre d  C o rr i d o r .  

T h e  I nterface  C o rr i dor  wou l d  beg i n i n  t h e  e a s t e r n  port i on o f  the  town o f  
H o l l a nd ( F i g u re 2 . 8 ) .  T h e nc e , i t  wou l d  extend i n  a genera l l y  s outhern l y  
d i rect i o n ,  pas s i ng e a s t  o f  t h e  c o mm un i ty o f  I s l a nd Pond  ( F i g u re 2 . 3 ) .  The 
c o rr i dor  wou l d  extend through  the  t owns  o f  Warne rs  G rant , Mo rga n , C ha r l e s t o n , 
B r i g h to n , We s tmo re , Newa r k , B urke , a n d  Lyndon .  Northeast  o f  Lyndonv i l l e 
( F i g ure 2 . 3 ) ,  the  corr i dor  wou l d  s h i ft e a s tward away f rom a j unct i o n  wi t h  the  
C entra l Sp i ne Corr i do r  a n d  extend s o ut hward through  the  town s o f  K i rby and  
C o n c o rd . T h e  route  wou l d  j o i n  the  Centra l  Sp i ne  C o r r i dor  i n  the  t own of  
St . J o h n s b u ry ,  e a s t  of  the  c o mm un i ty o f  St .  J o h n s b u ry .  

2 . 2 . 2  New Hamps h i re Opt i o n  

A fourth  a l terna t i ve  c o rr i d o r  f o r  t h e  p roposed  i nterconnect i o n  wo u l d pas s 
through  the  wes te rnmos t  t own s i n  New Hamp s h i re ,  f rom P i t t s b u rg t o  Mo n ro e , and  
c ro s s  i nto  Canada i n  t h e  v i c i n i ty of  Tabo r N o tc h ( F i g u re 2 . 9 ) .  T h i s route wa s 
o r i g i n a l l y  under  c o n s i derat i on a s  a separate app l i ca t i o n  by N E ET f o r  a P re s i 
dent i a l  P e rm i t ( E R ,  V o l . 2 ) .  That  appl i ca t i on h a s  s i nce  been  wi thdrawn . 

The  N ew Hamp s h i re a l terna t i v e  route ( F i g ure 2 . 9 ) wou l d  e nter the  U n i ted 
State s a t  a l oc at i on 2 . 0 km ( 1 . 2 5  m i ) northwes t  of  Tabor N o tc h , N ew Hamp s h i re .  
I t  wou l d extend a l ong  new r i g ht- o f-way i n  a s o u t h e a s t e r l y  d i re c t i o n  t h ro u g h  
the  towns o f  P i tt s b u rg , C l arks v i l l e ,  Stewa rtstown , C o l ebroo k ,  C o l umb i a ,  Ode l l ,  
a n d  Stratford i n  C o o s  C o u n ty .  The  route wou l d  t h e n  extend t o  t h e  s o utheast  o n  
n ew r i g ht- o f-way a n d  para l l e l e x i s t i ng 115- kV t ra n sm i s s i on l i ne r i g h t- o f-way 
t h ro u g h  the  t own o f  Sta r k , C o o s  C o u nty . The  route wou l d  d i v e rge f ro m  ex i s t i ng 
r i g h t - o f-way a n d  traverse a p o rt i o n  o f  the t own of  N o r t h umbe r l and  i n  a s outh
wes t e r l y d i re c t i o n .  It  wou l d  rej o i n an  e x i s t i ng 115- kV transm i s s i o n  l i ne and  

�extend s o u t h  through  N o rt h umbe r l a n d , L a n c a s te r ,  a n d  Wh i te f i e l d .  At a p o i nt 
e a s t  of Wee P o n d , t h e  rou te wou l d  d i v e rge f rom ex i st i ng r i g ht- o f-way and  
t ra v e r s e  W h i tef i e l d  a n d  D a l t o n  on  n ew r i g ht- o f- way extend i ng s ou t hwe s te r l y .  
A f te r c ro s s i ng the  J o h n s  R i v e r  i n  D a l ton , t h i s a l ternat i ve route  wo u l d  para l l e l 
another  e x i s t i ng 115- kV t ra n sm i s s i on l i ne o v e r  Da l ton  M o u n ta i n t o  the  
C o n n ec t i c u t  R i v e r .  T he rou te wou l d  c ro s s  o v e r  t h e  115- kV  l i ne at t he r i ver  
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- NEW HAMPSHI RE 
ALTERNAT I VE 
CORRI DOR 

SCALE  16 i<m ( 10 mi ) , 

F i gure  2 . 9 .  New Hamp s h i re A l terna t i v e  C o rr i d o r .  
S o u rc e : Mod i f i ed f ro m  E R  ( Vo l . 2 - 
E x h i b i t  2 - 9 ) .  
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a n d  t h e n  t raverse  D a l ton  o n  new r i g ht- o f-way i n  a s ou t hwe s te r l y  d i re ct i o n .  
P a r a l l e l i ng the  C o n ne c t i c ut  R i v e r , t h e  route  wou l d  c r o s s  t h e  t own o f  L i tt l et o n , 
Grafton  C o u n ty ,  o n  new r i g h t- o f-way . At the  end  o f  t h i s s egme n t , i t  wou l d  
s p a n  two port i o n s  o f  Moore R e s e rv o i r .  T h i s  a l terna t i ve  route wou l d  p a ra l l e l 
ex i s t i ng 115- kV l i ne near  the  L i tt l eton  S u b s tat i o n  a nd t h e n  turn  no rthwe s te r l y  
t o  p roceed  o n  new r i g ht- o f-way , meet i ng t h e  f i na l  1 1  k m  ( 6 . 8 m i ) o f  the  ;r

,

e;:�e�.;�i d� ��:�&. 
.. ·L ..J a£ ... £-L� 

2 . 3 NO- ACTIO N  A LTE RNAT IV E S - - A LTE RNAT IV E S  TO THE  INTERCONNECTIO N  

T h e  d ec i s i o n under  c o n s i de rat i on by D O E  i s ,  i n  t h i s c a s e , t o  grant  o r  
deny a Pres i de nt i a l  P e rm i t to  t h e  App l i ca n t  f o r  a n  i nternat i o n a l i nterc onnec
t i on for  powe r exchange  b e twee n  N E POO L and  Hydro- Q uebec . T h e re f o re , a no-ac t i o n  
d ec i s i o n o n  the  part o f  D O E  i s  e qu i v a l e nt t o  den i a l o f  the  P e rm i t .  If t he 
App l i ca n t  c h o s e  a c o u r s e  o f  ma i nta i n i ng the  status  q u o , N E POO L wou l d  be  depen
dent  upon o i l as  f u e l  for  approx i mate l y  4 3% of i ts projected  c apac i ty by 1990 
( Tab l e  1 . 1 ) .  A l ternat i ve l y ,  the  App l i cant  may c ho o s e  other s o u rc e s  o f  n o n- o i l 
f u e l ed generat i ng c ap a c i ty to  decre a s e  depende nce  upon  o i l f ue l s  by the  
e qu i v a l e nt amo u n t  p r o j e c ted f o r  the  p ropo s e d  i nterconnect i o n .  These  a l te r na
t i v e s  for genera t i ng c apac i ty a re d i s c u s s e d  be l ow .  

2 . 3 . 1 C o n s t r uc t i o n  and  Ope rat i on o f  a New , C o nvent i on a l  
Gene rat i ng F a c i l i ty 

C o n s t r uc t i o n  o f  a new , non- o i l - f i red generat i ng p l a nt c ou l d rep l ace  
o i l - f i re d  c apac i ty that  was o b s o l ete o r  for  wh i c h e a r l y  reti rement c o u l d  be 
j us t i f i ed on the bas i s  of f u e l  s av i ng s . C a n d i date p l ant  type s  wo u l d  be  n uc l ea r ,  
c o a l , o r  hydropowe r .  N o n c o nve nt i ona l f u e l  c a n d i date s - - s uc h  a s  b i omas s ,  s o l a r ,  
o r  wi nd- - a re d i s c u s s e d  i n  S ec t i o n 2 . 3 . 2 .  

If a c o a l - f i red ge nerat i ng p l ant  were under  c o n s t ruct i on n ow , i t  wou l d  
c ome o n- l i ne about  1990 , wh i c h wou l d be  about  4 years  l ater t h a n  the  p ropo sed  
i nterc o n nect i on .  A n u c l e a r  p l ant  beg i n n i ng c o n s t ruct i on i n  1984 wou l d  not  
bec ome operat i ona l b e fo re 1994 , wh i ch wou l d  be  b eyond  the  t i me c u rrent l y  
thought  t o  b e  c r i t i c a l . T h e  c ap i ta l  c o s t  o f  e i ther  a c o a l  o r  n u c l ear  fac i l i ty 
wou l d  b e  s evera l t i me s  that  e s t i mated f o r  the  prop o s e d  DC/AC c o n v e rter  term i na l 
a n d  transm i s s i o n l i ne .  N e i ther  o f  these  opt i o n s , c o a l  o r  n uc l ea r , wou l d be a s  
v i ab l e  a n  o p t i o n  a s  t h e  proposed  i nterconnect i on ,  where t i me l y  o i l bac kout  o r  
e c o n om i c s a re p r i me c o n s i derat i o n s . 

C o n s tr uc t i o n  and  opera t i on o f  a n ew , c e n t ra l i ze d  gene rat i ng fac i l i ty 
( coa l o r  n u c l e a r )  wou l d  res u l t i n  e n v i ronme nta l i mpacts  that  wou l d  genera l l y  
d i ffer  f rom t h o s e  a s s o c i ated w i th the  proposed  i nterc o nnec t i o n .  B ec a u s e  these  
i mpacts  wou l d  be  h i g h l y  s i te- a nd de s i g n- s p ec i f i c , t hey cannot  be  q u a nt i f i ed 
for  d i s c u s s i on here ; h owe ve r ,  a g e ne r i c d e s c r i pt i on o f  the s e  potent i a l  i mpacts  
can  be  presente d .  

Features  o f  a c o a l - f i re d  p owe r p l a n t  t h a t  h a v e  t h e  greate s t  potent i a l  for  
adv e r s e  e n v i ronme n t a l  i mpacts  i nc l ude  c o a l  m i n i n g , c o a l  c l ea n i ng and  s to rage , 
part i c u l ate a n d  g a s e o u s  c ombu s t i o n  em i s s i o n s , d i s po s a l  o f  f l y  a s h  a n d  f l ue- gas  
de s u l f u r i zat i o n  s l udge , a nd re l ea s e  o f  therm a l  e f f l u e n t s  to  aquat i c systems 
( Dv o r a k  e t  a l . 1978 ) . C o a l  m i n i ng ,  c l ea rn i ng ,  and  s to rage re s u l t  i n  l and  
d i s t u rbanc e , n o i s e , a n d  re l ea s e  of  tox i c  l i q u i d  e f f l uents  ( often  termed ac i d  



2 - 20 

d ra i nage ) i nt o  s u rface  waters . D i s p o s a l  o f  c ombu s t i on produc t s  ( a s h  a n d  
d es u l f u r i z a t i o n  s l udge ) requ i re s  s i zab l e  l and areas  a n d  h a s  t h e  potent i a l  for  
adverse  e ffects  on  groundwater ,  s o i l s ,  and  aquat i c  systems . The  tox i c  effects  
o f  a i r  p o l l utants  from  c o mb u s t i o n  e m i s s i on s  ( s u l f u r  d i ox i de ,  n i trogen o x i des , 
and  part i c u l a te s )  o n  p l a n t s  a nd a n i ma l s c a n  b e  s i gn i f i c a n t .  Ac i d  prec i p i ta t i o n , 
a s e c o ndary e ffect  o f  c o mb u s t i o n  em i s s i on s , i s  known to  c a u s e  d i rect a n d  
i nd i rect i mpacts  o n  terre s tr i a l  a nd aquat i c  e c o system s .  R e l e a s e  o f  heated 
c o nde n s e r  c oo l i ng wate r to  aquat i c  systems h a s  the  potent i a l  to  b e  detr i menta l 
t o  f i s h ,  s he l l f i s h ,  and  other  aquat i c o rga n i s m s . The  e f f e c t s  o f  c o n struct i on 
o f  n ew transm i s s i on l i ne s  a s so c i ated w i t h  the  p owe rp l an t  wou l d  b e  q u a l i tat i ve l y  
s i m i l a r t o  t h o s e  d i s c u s s e d  f o r  the  p rop o s e d  i nterc o nnect i o n .  

The  most  s i gn i f i cant  e n v i ronmen t a l  c o ncern  a s s o c i ated wi t h  a c oa l - f i re d  
gene rat i ng fac i l i ty o f  a s i ze t h a t  wou l d  produce  p owe r e q u a l  to  t h a t  s upp l i ed 
by the  prop o s e d  i nterc o n ne c t i on wou l d  p robab l y  b e  c ombu s t i on e m i s s i o n s ; 
l oc a l i ze d  deteri o r i at i o n  o f  a i r q ua l i ty i n  terms o f  s u l f u r  d i ox i de and  part i c u
l ates  wou l d  l i ke l y  res u l t f rom opera t i on o f  a 700- MW c o a l - f i red  p l ant  ( Dvorak  
e t  a l . 1978 ) . 

A i r q u a l i ty i mpacts  from a n  operat i ng n uc l ea r  p l a nt are n e g l i g i b l e ,  but  
l and d i s tu rbance  f o r  p l ant  and  transm i s s i on fac i l i t i e s  wou l d  b e  s i m i l a r to  a 
c o a l - f i re d  p l a n t , a s  wo u l d  t h e  potent i a l  t h e rma l e f fe c t s  to aquat i c system s . 
N u c l e a r  f a c i l i t i e s have  t h e  added prob l ems  o f  rad i o ac t i ve wa ste  d i s p o s a l  and  
genera l l y  adve r s e  p u b l i c  op n i on regard i ng t h e  safety o f  n u c l ea r  p ower fac i l i 
t i e s . C u rrent l y , n o  new n uc l e a r  p l ants  a re under  c o n s t ruct i on- l i c e n s e  c o n
s i de rat i o n by t h e  U . S .  N u c l ear  R e g u l atory Commi s s i o n .  

• 

T here  i s  n o  known potent i a l  i n  New E ng l a nd for  f u rther  l arge- s c a l e ,  • hydropower-based  generat i on c apac i ty s u ff i c i e n t  to  rep l ac e  the  Hyd ro-Quebec  
i nterconnect i on ( s ee  Sect i on 2 . 3 . 3 for  d i s c us s i on of  s m a l l ,  decentra l i z ed  
ene rgy s o u rce s ) .  T herefore , t h i s a l ternat i v e  i s  not  b e l i eved  by DOE  to  b e  a 
v i ab l e  a l terna t i v e  to t h e  p rop o s ed i nterc o n n ec t i o n .  

2 . 3 . 2  C o n s t r uc t i o n  a n d  Ope rat i on o f  Nonconven t i o n a l  
G e nerat i ng F ac i l i t i es 

S o l a r- , w i nd- , and  b i omas s - f ue l ed fac i l i t i es o f  a s i ze req u i red to  meet  
p ower needs  o f  690  MW c a n not  b e  c o n s i dered a s  a l ternat i v e s  t o  t h e  Hyd ro-Quebec  
i nterc o nnect i o n .  The  opt i mu m  tec h no l o g i e s  f o r  the  e xp l o i ta t i o n  of  t h e s e  f ue l s  
w i l l  not  b e  a v a i l ab l e  i n  t i me to  a l l ow o i l bac ko u t  i n  t h e  s ame q u a nt i ty o r  
t i me f rame a s  t h e  i nterc on nect i on .  H owe v e r , t h e s e  f ue l s a r e  n ow a n d  w i l l  
i nc rea s i ng l y  b e  u s ed i n  sma l l ,  d i spersed  s i te s  t h ro u g h o ut N ew E n g l and  ( U . S .  Dep . 
E ne rgy 1981 ) .  D i spersed  u s e  o f  t h e s e  tech no l og i es i s  d i s c u s sed  i n  Sec t i on 2 . 3 . 3 . 

2 . 3 . 3 C o n s e rv at i on , F u e l  C o nv e rs i on ,  and D e c e nt ra l i ze d  E ne rgy Sources  

I mp l ementa t i on o f  c o n s e rvat i on m e a s u r e s  ( e . g . , i n s u l a t i o n , weathe r i zat i on ,  
e n e rgy- e ff i c i e n t  app l i a n c e s  o r  mac h i n e ry ,  a nd more  e f f i c i e n t  l i gh t i ng o r  
heat i n g )  i n  a ny o f  t h e  c u s tomer c l a s s e s  ( re s i de nt i a l , i nd u s t r i a l , o r  c ommerc i a l ) 
res u l ts i n  l e s s  e ne rgy u s e , wh i ch may b e  trans l ated  i nto  l e s s  demand for  
o i l - f i re d  genera t i ng c apac i ty .  L i kewi s e , i mp l ementat i o n  o f  s m a l l - sc a l e ,  
d i spe rsed  app l i ca t i o n s  o f  v ar i o u s  e n ergy techno l og i e s - - e . g . , ( a )  s o l a r ,  p r i -
mar i l y  f o r  s i ng l e- re s i dence  o r  b u s i n e s s  app l i c at i o n s  o f  s o l a r  water  o r  space  • heat i ng a nd p h otov o l ta i c  p ower g e n e rat i o n ; ( b )  w i n d  e l e c tr i c generat i o n ; 



• 
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( c )  l ow- head hyd ro e l ectr i c i ns ta l l at i o n s ; ( d )  c o a l - f i re d  i nd u s t r i a l  c ogene ra
t i o n ;  a n d  ( e )  wood stoves  f o r  home and b us i ne s s  space  heati ng- - c o u l d a l s o  
d e c re a s e  e l ectr i c energy demand a nd reduce  t h e  need  f o r  o i l - f i red genera ti ng 
capac i ty .  

DOE ' s  determ i nat i on o f  demand f o r  t he N E POO L s e rv i ce a rea  ( see  S ec t i o n 1 . 4 )  
i nv o l ved  c o n s i d e rat i o n  o f  the  e ff e c t s  o f  c o n s e rvat i on by N E PO O L  c u s tomers  and 
u t i l i ty l oad management and  c on s e rvat i o n  program s . T h u s , the  b e ne f i t s  of  the  
proposed  i nterco n nect i on a re i n  add i t i o n  t o  a ny bene f i t s  f ro m  c o n servati o n , 
a n d  the  propo s e d  i nterconnec t i o n  i s  not  a s u b s t i tute f o r  c o n s ervat i o n o r  
a l ternat i ve e ne rgy s o u rce s .  

I n  add i t i o n , the  member compa n i e s  o f  N E POO L a re act i ve l y  p u rs u i ng the 
dev e l opment of a l ternat i v e  genera t i o n  s o u rc e s , and  c o nt r i b ut i o n s  f rom these  
s ou r c e s  have  been  i nc l uded i n  the  p l a n n i ng s t ud i e s .  F o r  examp l e ,  N ew E n g l and 
E l e c tr i c began  p u rc ha s i ng p owe r f rom the  Lawre nce  Hyd roe l ec tr i c  p r o j e c t  i n  
September 1981 ( ab o u t  1 5  MW ) a n d  h a s  been  i nv o l ved i n  the  c o n s t ruct i on o f  the 
U . S .  W i ndpowe r Wi n d fa rm a t  C rotched  Mou n ta i n ,  New Hamp s h i re ,  where 2 0  wi nd 
mac h i n e s  have  a tot a l  i ns t a l l ed c apac i ty of  1 MW . I t  a l s o  h a s  a p owe r swap/ 
c ogenerat i o n  arrangement wi t h  U n i ted Shoe  Mac h i nery , i s  cooperat i ng i n  a 
p hotovo l ta i c s  p r o j e c t  a t  the  B ev e r l y  H i gh S c h o o l , i s  p l a n n i ng a woodb u r n i ng 
f ac i l i ty ,  and recent l y  s i gned a spec i a l c ogenerat i o n a g reement wi t h  B rown 
U n i v e r s i ty i n  R hode I s l a n d .  N e w  E ng l a nd E l ectr i c h a s  s i gned  c o ntracts  t o  
p u rc h a s e  p owe r f ro m  a n umber o f  p l anned  a l ternat i ve ene rgy p r o j e c t s , i nc l ud i ng 
t h ree  re s o u rc e  recovery f a c i l i t i e s a nd a n umber of s ma l l hydro e l e c tr i c i n s ta l l a
t i on s . Other  N E POO L c ompa n i e s  have  s i m i l a r program s .  Many o f  t h e s e  a l terna
t i ve e ne rgy p r o j e c t s  a re s i m i l ar to  the  p oo l - to - p o o l  t ra n s fe r s  over the  p ro
p o s e d  i nterc onnect i o n  b e c a u s e  t hey prov i de energy and  d i s p l ace  o i l ,  but they 
p r o v i de l i tt l e  or no c apac i ty .  Data R e s o u rc e s , I nc . , ( 1982 ) e s t i mates  that  
s o l ar  e ne rgy and  other  decentra l i zed s o u rc e s  w i l l  c ontr i bute  l e s s  than  0 . 1 MW 
to N ew E ng l and  s o u rc e s  o f  e l ectr i c i ty s upp l y  through  year 2 00 0 .  

Howeve r ,  e s t i mate s by D O E  s ugge s t  t h a t  a c o mb i nat i o n  o f  s o l ar ,  wi nd 
g e ne rat i on ,  l ow- head hydro , wood- b urn i ng s to ve s , and  c o a l - f i re d  coge nerati o n  
c ou l d potent i a l l y  c o ntr i b ute up  t o  2700 MW o f  capac i ty to  N E POOL  by 1990 
( U . S .  Dep . E ne rgy 1981 ) . T h e s e  e s t i mate s a s s ume that app rop r i ate e c o nom i c 
i nc e nt i ve s  w i l l  ex i s t  and  that  i ns t i tut i o n a l , l eg i s l at i ve , and  u n kn own tec h 
n i c a l  matte rs  w i l l  not  h i nder  i mp l ementat i on .  The  above  ana l ys i s  may a l s o  be  
o ve r l y  opt i m i s t i c i n  that  i t  wou l d requ i re a c o n c e rted and  c o o rd i nated e f fo rt 
i nv o l v i ng the  p u b l i c ,  c omme rc i a l / i nd u s tr i a l  i ntere s t s , a n d  a n umber o f  
i nd i v i du a l  u t i l i t i e s .  At a ny rate , e v e n  i f  a l l o f  t h e  above  c apac i ty were 
i mp l emented , N E PO O L  wou l d  c o n t i n u e  to be  s ub s ta n t i a l l y  dependent on o i l - f i red 
generat i o n .  T h u s , the  a l ternat i ve s  d i s c u s sed  above c a n not  b e  c o n s i dered 
a l ternat i ve s  t o  t he proposed  i nterconnec t i on but s i mp l y  a dd i t i o n a l  way s to  
meet  the  o v e ra l l o b j ec t i ve  of  reduc t i o n  i n  o i l - f i re d  generat i on .  

P u r s ua n t  t o  i mp l ementati on o f  the  P owerp l an t  and  I ndus tr i a l  F u e l  U s e  Act 
of  1978 ( FUA- - P u b l i c  Law 9 5 - 6 20 ) , DOE  eva l uated the  b e ne f i t s  a n d  e n v i ro nmenta l  
effects  o f  c o n v e rt i ng up  to  4 2  p owe rp l ants  i n  the  northe a s te rn U n i ted States 
f ro m  u s e  of o i l and natura l  gas t o  u s e  of c o a l  ( U . S .  Dep . E n e rgy 1981 , 1982 ) .  
A n umber o f  the  p l a n t s  exam i ned were i n  t h e  N E PO O L  regi o n .  I t  wa s c o nc l uded 
that as many as 27  p owe rp l ants  wou l d  b e  v o l untar i l y  c o n v e rted t o  c o a l  u s e , 
re s u l t i n g i n  a s ub s t a nt i a l  reduct i o n  i n  u s e  o f  o i l ( U . S .  Dep . E ne rgy 1982 ) . 
However , t h i s  reduc t i o n  i n  o i l - f i re d  g enerat i on wou l d  o c c u r  i rrespect i ve o f  
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t h e  appr o v a l  b y  D O E  o f  the  Pres i de nt i a l  P e rm i t for  the  p roposed  i nterconnec t i o n  • w i t h  Hydro - Quebec . T h u s , t he fue l convers i on p rogram  des c r i bed  above  i s  not  
an  a l terna t i v e  to  t he i nterconnec t i o n  but  a c omp l ementary mea n s  o f  meet i ng the  
o bj e ct i ve of  redu ct i o n  i n  use  of  o i l - f i re d  generat i ng c apac i ty .  

2 . 3 . 4  P urchase  o f  P owe r from  Other  U t i l i t i es 

Var i o u s  members  o f  N E POOL  c u rrent l y  p u rc h a s e  p owe r f rom O n ta r i o Hydro , 
the  P owe r Autho r i ty o f  the  State o f  New Y or k , New B ru n swi c k  ( C o l e s o n  Cove ) ,  
a nd , t o  a l i m i ted exte nt , Hyd ro- Q uebec  ( ER ,  Vo l .  1-- p .  2 0 ) .  T h e s e  p u rc ha s e s  
amount  t o  a max i mum  o f  2 6 5  M W  ( to h e l p  c o v e r  w i nter p e a k  demand ) .  A l l b u t  
148 M W  o f  t h i s p owe r i s  u n d e r  c ontracts  that  w i l l  exp i re by 1985 . T h e  App l i 
c a nt ' s e fforts  t o  determ i ne  whether  c o ntracts  w i l l  b e  renewe d , a n d  f o r  h ow 
m u c h , have  l ed to  the  c o nc l us i on that  t h e  potent i a l f o r  i nc re a s i ng s uc h  
p u r c h a s e s  u p  t o  690  MW ( th e  quant i ty i nv o l v ed w i t h  t h e  p roposed  i nterconnec
t i o n )  i s  l ow ,  e spec i a l l y  for  non- o i l c apac i ty at a p r i c e  l owe r than  N E POO L ' s  
generat i ng c o s t .  T h u s , p urch a s e  o f  p owe r f ro m  non- N E POOL  u t i l i t i e s i s  not 
c o n s i dered to  be  a v i ab l e  a l terna t i v e  to the  proposed  i nterco n n ec t i o n i n  the  
c urrent e va l u at i on .  

2 . 3 . 5 C ompar i s o n  o f  A l terna t i ves  a n d  t h e  P ropo sed P roject  

The  d i s c u s s i on o f  potent i a l  a l ternat i ve s  i n  p receed i ng s ub s e c t i on s  c o n
c l uded that  c o ns e rvat i on , decentra l i ze d  e ne rgy product i o n , f u e l c o nvers i on ,  
a nd p owe r p u r c h a s e s  were not  v i ab l e a l terna t i v e s  t o  t h e  p roposed  i nterconnec
t i on for  o n e  o r  more o f  t h e  f o l l owi n g  rea s o n s : ( 1 )  potent i a l  c apac i ty was too 
l ow ,  ( 2 )  the  a l ternat i ve wou l d be  i mp l emented i rrespect i ve of  the  DOE  dec i s i o n 

• o n  the  proposed  a c t i o n , ( 3 )  a l terna t i ve  c ap a c i ty was a l ready f i g ured i n  demand 
project i o n s , a nd/or  ( 4 )  the a l ternat i ve wa s c omp l eme ntary to  the  p rop o s e d  
i nterc o n nec t i o n i n  that  b o t h  c o u l d be  i mp l emented a nd wou l d  c o nt r i b ute toward 
meet i ng the o b j ec t i ve  of reduc t i on i n  u s e  of o i l - f i re d  genera t i ng c apac i ty 
wi t h i n  N E POO L .  

O n l y  a l terna t i v e s  i nv o l v i ng new l a rge- capac i ty ,  centra l i zed genera t i ng 
fac i l i t i e s were not  r u l e d  out f o r  the  rea s o n s  s tated above . S u c h  fac i l i t i e s  
wo u l d  i nc l ude c oa l - o r  n u c l ear- fu e l ed s team- e l ectr i c p l ants  and  l a rge- s ca l e  
hyd roe l ec tr i c  i ns ta l l at i on s .  Large- s c a l e hyd ro was r u l e d  o ut beca u s e  t here 
a re n o  rema i n i ng s i te s  wi th i n  N ew E n g l a nd where a n  i nsta l l at i o n w i t h  a c apac i ty 
o f  600- 700  MW c ou l d be  l oc ated . T h u s , o f  the  a l ternat i ve s  exam i ned , o n l y  
c oa l - - o r  n u c l ear- f u e l ed generat i ng p l ants  a re c o n s i dered fea s i b l e  a l ternat i ve s  
to  the  propo s e d  i nterc o n n ec t i o n .  

A s  prev i o u s l y  s tated , t h e  nuc l ear  opt i on i s  n o t  a s  e c o no m i c a l l y  v i ab l e  as  
coa l  d u e  p r i mar i l y  to  the  l onger  p e r i od  req u i red f o r  d e s i gn ,  l i c e ns i ng ,  and  
c o nstruct i o n  a s  we l l  a s  g reater c o s t s . I f  a d e c i s i on t o  c o nstruct  a n u c l ear  
p l ant  were  made  i n  1983 , the  p l a n t  wou l d  l i ke l y  not  b eg i n c omme rc i a l  operat i o n  
before  1994 ; a c o a l p l ant  c ou l d  p o s s i b l y  b e  p u t  o n- l i ne by about  199 0 .  The 
l ong l ead t i me f o r  e i ther  typ e  of  f a c i l i ty wou l d m i n i m i ze or  even p rec l ude 
atta i nment o f  s i gn i f i cant  e c o nom i c bene f i t s  a s s o c i ated w i t h  reduced  u s e  o f  
o i l - f i red gene rat i ng c apac i ty .  T h e  p rop o s e d  i nterc o nnect i on c o u l d  beg i n 
c o nt r i b ut i ng t o  o i l b a c k- o ut a s  e a r l y a s  1986 . I t  i s  a l s o  i mp o rtant  to  emph a
s i ze that  c o n s t ru c t i on a n d  operat i on o f  e i ther  the  c o a l  o r  n u c l ear  opt i on 
wou l d  c o s t  severa l  t i me s  m o re t h a n  the  prop o s e d  i nte rco n ne c t i on .  M a i ntenance  • c o s t s  f o r  the  i nterc o n ne ct i o n  wou l d  be  m i n i ma l  compared t o  t h o s e  o f  the  p owe r-
p l ants , p a rt i c u l a r l y  when  p l ant  fue l c o s t s  a re adde d .  E n v i ronme n t a l  i mpacts  
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wou l d  a l s o  be  greater  w i t h  t h e  p owerpl ant  o pt i o n .  E v e n  t h o u g h  t h e  type s o f  
i mpac t s  d i f f e r  a n d  a q u a nt i tat i v e  c ompa r i s o n  cannot  b e  made , i t  i s  c l e a r  that  
t h e  n umber  of  i mpac t s  and , i n  genera l , t h e  mag n i tude  of  i mpacts  wou l d  be  
s i gn i f i c a n t l y  greater  w i t h  the  powe rp l ant  a l ternat i ve .  

I mpacts  a s s o c i ated  wi th  t h e  i nterc onnect i on wou l d  e s s e nt i a l l y  b e  l i m i ted  
t o  t h e  three-year  c o n s truct i o n  p e r i od ; t h e  c urrent  e va l uat i o n  by  DOE  i de nt i 
f i ed n o  s i gn i f i cant  adverse  i mpacts  re l ated to opera t i on o f  the  p rop o s e d  
t r a n sm i s s i on l i ne and  o n l y  s hort- term ,.....- PelatLe1; llt i t�r i mpacts  r e l ated to 
c o n s truc t i o n  of the i nt e rc o n ne ct i o n .  P owe rp l a nt  i mpacts  wou l d  b e  of a s i m i l a r 
mag n i t ude ( o r  p o s s i b l e  g reater )  d u r i ng the  c o n struct i on pe r i o d  ( a l though  the  
c o n struct i o n  pe r i od  wo u l d  b e  m u c h  l onge r ) , b u t  ope r at i o n a l  i mpac t s  ( prev i o u s l y  
d i s c u s s e d )  wou l d e x i s t  f o r  t h e  30-year l i fe o f  t h e  p l a n t .  A1 thoaglt operatieRa l 
i mpacts �oql d bE!l l argel� mit igated or  mi ni!i!i zed , tbiri wo'll d  llt=leleubt�d1y be  

� m i t:l9J2 eiiV i t utHllelllol degt adation l l'l  tl'\e o i ei Rit)'· Of tfol� f:jl aRt , e . g . , l oca l 
effect. eA ai12  Ejual it;' dwi to coU�bua t i en elili ssiefl3 a11d poss ible tltet lltal o r  
chemi cal im�aet! to aqua t i c  systen13 elue te J3l aRt effl uents . Aed i t i o11al ry ,  } 
o.t.bi-r mj oor ; ����acts woul d fesult ffem ffii Ri ng ,  �recessiR§ , traRSJ'Ol"tati eA , -a-Ad_: 
s t.oragE!l ef fuel a11d ft om di!f:jesal of tUtiibas t ioll wastes or Spent noel eat fuel . 

It i s  tlte OJ:>i n i en  of tlte DOE staff that the power p l a11 t  al ternat i ve- i s  
s �sta11 t i ally l ess des i r abl e  because ef Ute s i gAifi cantl)' greatH a9viors e  
e r4i roARHHltal iRIJ3aet3 , tile 111ach 9reatH cap i tal and mai t:ltE!lnance casts , a11d-t h e  
l ocg de J a� t ha t  wQw1 9  exi at BE!lferE!l acErwal o f  eeoltullt it be11e 1 1ts .  Add i t !otl�, ry ,  

�caase no other al tet llati ve te tl:le i l'lte • co1111ec t i on was f o u nd to be v i ab l e  
(.f.or rii,eAs s ta ted at Lire oeg i nfl ! rrg o f  th i s sett1on) , DoE c o n s i ders  t h� 
�apoae9 aeti o11 to be the prefe rred a l ternat 1 v e . A l te r nat i v e  route s f o r  the 
i Met cullne ct l on  are aestf' i bed 1 n  Sect 1 oll 2: . 2: aM compared 1 n  Sec t i on -4 . 2 . 

, s !I! a ' & ·n � - 1 
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3 .  AFFECTED E NV I RONME NT 

3 . 1 C L I MATE , METEORO LOGY , AND A I R  QUA L I TY 

The c l i ma t i c c haracter i s t i cs o f  northeas tern  Vermont and  no rthwe stern 
N ew Hamps h i re are genera l l y :  c ha ngeab l e  weathe r ,  l a rge day- to- day a nd annua l  
temperature var i at i on s , even l y  d i str i buted month l y  prec i pi tat i o n , great d i f
ferences betwee n  the same season  o f  d i f fere n t  years , and con s i derab l e  anoma l i es 
i n  l oc a l i zed c l i mate ( Lautzenhe i s e r  1959a , 1959b ) .  The neares t  f i r s t- o rder 
weather s tat i o n  to the proposed  transmi s s i on l i ne corri dor  i s  B u r l i ngton , 
Ve rmon t , whe re c l i mat i c  averages are : ( 1 )  a mean month l y  tempe rature o f  7° C 
( 45° F ) ,  rang i ng from -8°C ( l8° F )  i n  January to  2 1°C ( 70° F )  i n  J u l y , and ( 2 )  an  
annua l  prec i pi tat i on o f  833  mm (33  i n . ) and  an  annua l  s nowfa l l o f  2000  mm 
( 79 i n . ) ( Natl . Ocean i c  Atmo s .  Adm i n .  1980 ) .  

The c ha ngeab i l i ty o f  the weather i s  attr i b utab l e  to the l a rge number o f  
storm trac ks  a n d  the frequent m i grat i on o f  a i r mas s e s  through t h e  reg i on .  The 
predomi nant  w i nd d i rect i on i s  wes t , w i th dev i at i on s  to  the s outhwe s t  i n  the 
s umme r and to the northwe s t  duri ng wi nte r .  T h e  wi nds  wi th i n t h e  v a l l eys tend 
to para l l e l the terra i n .  The average mont h l y  wi nd s peed i s  about  4 m/s  (9 mph ) 
and  rema i n s fa i r l y  c o n s tant dur i ng the year .  The fastest  m i l e  ( i . e . , the 
fastest  reco rd pas s age o f  one  m i l e  o f  a i r )  at B u r l i ngton i s  32 m/s  ( 72 mph )  
( Nat l . Ocean i c  Atmo s .  Adm i n .  1980 ) .  

P rec i pi tat i o n  i s  f a i r l y  u n i form throughout the year and i s  ma i n l y  a s s oc i 
ated wi th fronta 1 pas sages . S u n s h i ne averages about 50% o f  pos s  i b 1 e o n  a 
year- round bas i s .  A l though  the frequency o f  frontal  pas s ages  decreases  dur i ng 
the s umme r months , i nc rea s i ng thundersto rm acti v i ty i n  the s ummer more than 
compensate s  for the pre c i pi tat i on d i fferenc e .  S now cover  i s  u s ua l l y  c o nt i nu
o u s  through the wi nter { Ba l dwi n 1974 ) . A mont h l y  s ummary o f  fou l  weather as  
reco rded at B u r l i ngton i s  found i n  Tab l e 3 . 1 .  

Hurr i canes  occas i ona l l y  affect  northern Ve rmont , but  the area i s  far 
enough  i n l and that the destructi ve  nature of the wi nds  i s  cons i derab l y  l es sened . 
Thunderstorm days have a frequency o f  20 to 30 per yea r ;  howeve r ,  severe 
thunderstorms  wi th attendant ha i l  o r  tornadoes a re rare ( Ba l dwi n 1974 ) . G l aze 
and freez i ng ra i n s to rm s  i n  wi nter make trave l  hazardou s .  At l ea s t  o ne i ce 
storm each wi nter s e a s o n  can  be expected ( Lautzenhe i ser  1959a ) .  Structura l 
des i gn o f  stee l  towe rs wi l l  i nc l ude the pos s i b l e i ce l oad and magn i f i ed wi nd 
stress  caused  by the i nc reased area expo s ed to the wi n d .  

T h e  few a i r qua l i ty mon i tors that exi s t  i n  t h e  reg i on a r e  u s u a l l y  s i ted 
near maj o r  s tat i ona ry s o u rces  of po l l ut i o n  and , therefore , do not represent  
the rural  sett i ng found  a l ong  the proposed  transm i s s i on l i ne  corr i d o r .  Amb i ent 
a i r q ua l i ty data for 1979 ( U . S .  E nv i ro n .  P rot . Agency 1980 ) i nd i cate that the 
po l l utant l ev e l s of s u s pended part i cu l ates , s u l fur  d i ox i de , and n i trogen 
d i ox i de are we l l be l ow standard s  i n  the urban areas of Vermont and are 
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Tab l e  3 . 1 .  Summa ry o f  Fou l Weather Recorded a t  Bur l i ngton , Vt 

Numbe r  of Da_,ls 

Percent of Mean Sunr i se to Sunset 
P rec i p i - Snow , Heavy Fog 

Poss i b l e  Sky Part l y  tat i on I ce P e l l ets Thunder- ( v i s i b i l i ty 
Month Sunsh i ne Covert 1 C l ear C l oudy C l oudy ( �  0 . 01 i n . ) ( �  1 . 0 i n . ) storms :£ 0 . 25  m i ) 

Jan 41  7 . 6  4 7 20  14  5 *t2 1 
Feb 48 7 . 3 4 7 17  12 5 0 1 
Mar 5 1  7 . 2 6 6 19 13 4 * 1 
Apr 50 7 . 1 5 8 17 12 1 1 1 
May 56 7 . 0 5 9 17  13  * 2 1 
Jun 59 6 . 7 5 10 15  12 0 6 1 

w 
I 

J u l  65  6 . 4  5 13  1 3  
N 

12 0 7 1 
Aug 61 6 . 4 6 12 13 12 0 6 1 
Sep 54 6 . 5 6 10 14 12 0 2 3 
Oct 49 6 . 8 6 8 17 11 * 1 2 
Nov 31  8 . 3 3 5 22 14 2 * 1 
Dec 33 8 . 1 3 6 22 15 5 * 1 

Yea r l y  50 7 . 1 58 101 206 153 22 25 16 

t • Sun r i se to sunse t .  

t2 * = Less than one- ha l f .  

Source :  Nat i ona l Ocean i c  and Atmosphe r i c  Adm i n i stra t i on ( 1980) . 
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undo ubted l y  e v e n  l ower i n  the rura l areas . Carbon monox i de and  hydrocarbon 
l ev e l s are probab l y  we l l  be l ow standards i n  the rura l  areas  a l s o .  Howeve r ,  
ozone  i s  known t o  occur  a t  h i gh l ev e l s even  i n  rura l area s .  E l evated l ev e l s 
o f  ozone are not i n frequent i n  the urban areas o f  New Eng l and  ( U . S .  Env i ro n .  
Prot .  Agency 1980 ) , a n d  i t  s ho u l d be  a s s umed that these  h i gh l ev e l s may occur  
i n  the rura l  a reas  a l ong  the  propos ed transm i s s i o n  l i ne .  

3 . 2 LAND F EATUR E S  AND U S E  

3 . 2 . 1  Topography , Geo l ogy , and S o i l s  

The s tudy a rea i s  l ocated wi t h i n the Wh i te Mounta i ns sect i on o f  the  New 
E n g l and P hys i ograp h i c Prov i nce ( Fenneman 1928 ) .  Under l y i ng the proposed 
corri dor ,  the  bedro c k  cons i st s  o f  metamorphosed  sed i mentary and vo l ca n i c roc ks 
that have been  i ntruded by g ra n i t i c  roc ks . In genera l , the  i ntrus i ve roc ks 
weather and e rode more s l ow ly  than  the metamorp h o s ed sed i mentary roc k  and  have 
g i ven  r i se  to a comp l ex topography ( U . S .  Dep . Energy 1978 ) .  Many features o f  
topography , hydro l ogy , s o i l s ,  and vegetat i on can  be re l ated to the  act i o n  o f  
P l e i s tocene g l ac i at i on a n d  nong l ac i a l f l uv i a l  eros i on .  Frost  act i o n  i s  con
s i dered to be  the  maj o r  e ro s i ve force a t  h i gher  e l evat i o n s . 

New Eng l and s o i l s  are comparat i ve l y  young , hav i ng formed s ome 11 , 000  to 
15 , 000 years ago a fter  the reces s i on of the l as t  g l ac i er .  In many a reas , 
espec i a l l y  the  mountai n s , g l ac i a l  s c o u r i ng removed a l l s ur face mate r i a l . 
Because  o f  the  l ength o f  t i me req u i red to weather bedro c k  i nto  s o i l , t he s o i l s  
i n  s uc h  a reas  a re very th i n  and  poor ly  deve l oped .  So i l s  that have  dev e l oped 
o n  g l ac i a l  t i l l  are s omewhat deeper and s i l ty but are a l s o  stoney a nd cont i nue 
to heave up bou l ders d u r i ng the seasona l  freeze-thaw cyc l es .  S o i l s  form i ng i n  
the  s tream v a l l eys  may be  s andy o r  s i l ty and may conta i n areas o f  peat o r  
muc k .  

Becau s e  o f  t h e  rugged topography a n d  heav i l y  wooded nature o f  t h e  terra i n ,  
deta i l ed s o i l i nv e s t i gat i ons  near the  transm i s s i on corr i dor  have  been  re s tr i c
ted to more open  r i ver  v a l l eys and road cuts . Nonethe l es s , the s ec t i o n  can  be 
des c r i bed a s  hav i ng i ce- contact s trat i f i ed dr i ft and o utwa s h  unde r l a i n  by t i l l  
i n  the  v a l l eys , th i n  l ayers o f  t i l l  and occas i ona l l y  a kame terrace o n  the 
v a l l ey s l opes , and exposed  bedroc k o n  the h i l l tops  ( Borns  and C a l k i n 1977 ) .  
The  p roposed converter term i na l  wi l l  b e  l ocated o n  re l at i ve l y  f l at terra i n  
wi th we l l - drai ned s o i l s  deve l oped o n  g l ac i a l  t i l l .  

3 . 2 . 2 Agr i c u l ture 

S i nce the  l ate 1800 s , the  number o f  operat i ng farms  a nd farm l and  ac reage 
i n  the s t udy area has been  stead i l y  dec l i n i ng .  The mos t  produc t i v e  agri 
c u l tura l s o i l s  are found  a l ong  the Connect i cut , Coat i coo k ,  Moo s e , N u l hegan , 
and Ammonoosuc  ri ver  v a l l eys  and the v a l l ey area a ro und Is l and Pond  ( E R ,  
Vo l .  2-- p .  3 1  a nd Vo l . 3- - p .  101 ) .  P r i me agr i c u l tura l s o i l s  i de nt i f i ed by the 
U . S .  So i l  Cons ervat i o n  Serv i c e  a re mos t l y  l ocated i n  the s o uthern  a nd wes tern 
port i o n s  o f  the s tudy area ( U . S . Dep . Ag ri c .  1974a , 1974b ; P i l gr i m  and  Peterson  
1979 ) .  In  1978 , farm l a nd accounted for  3 1 . 3% o f  the  tota l l and area i n  
C a l edo n i a  County , Vermon t ; 6 . 0% o f  E s s ex C o unty , Vermont ; and 8 . 0% o f  G ra fton 
C o unty , New Hamp s h i re ( U . S .  B u r .  Cens u s  1977 , 1978 ) .  The major agr i c u l tura l  
c ommod i t i e s  for a l l three count i e s  are da i ry products and  l i v e s tock  ( U . S .  Dep . 
Agr i c .  1980 , 1981 ) .  
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Near  the  P re ferred C o rr i do r , the  town o f  Norton  has  the  most  exte n s i ve 
• amount  o f  agri  c u l tura 1 1 and .  E i ght act i ve farms  are 1 oc ated east  and s o uth-

wes t  o f  the  v i l l age a l ong  State Route 114 and the  Coat i c o o k  R i ver  ( see  
F i gure  2 . 3 ) , where  the s o i l s  are s u i ted for  m u l t i c rop capab i l i ty a s  we l l a s  
pas ture l and ( ER ,  V o l . 3--p .  101 ; Town o f  N o rton  P l an .  Comm . , undated ) .  T h e  
average farm i s  60  ha ( 150 ac re s )  i n  s i ze wi th  a da i ry herd o f  50 to 150 i n  
number .  Act i ve farms  are a l s o  l ocated near the proposed  t ransm i s s i on l i ne 
c o rr i d o r  a l ong  Shore Road near the v i l l age of Granby and i n  the  town o f  
Waterford near Moore Reserv o i r  ( E R ,  V o l . 3 - - Append i ce s , Land U s e  Map L- 1/1- 8 ) . 
The N ew Hamps h i re towns o f  L i tt l eton  and Monroe are l arge l y  fore s ted wi th  
s c atte red parce l s  of  agri c u l tura l  l and ( E R , Vo l . 2 - - p. 33 ) .  Approx i mate l y  15% 
o f  the  9 - ha ( 23-acre )  term i na l s i te l ocat i o n  i n  Monroe , New Hamps h i re ,  i s  
c u rrent l y  under  c rop c u l t i va t i o n .  

3 . 2 . 3 Forestry 

Wi th i n  the  s tudy area , mo s t  o f  the  P referred C o rr i dor  trave rses  
E s sex County ,  the most  extens i ve l y  forested c o unty i n  the  state o f  Vermon t .  
T h e  fore s t  types found i n  t h e  s tudy area a re des c r i bed i n  Appe nd i x  C .  Based  
on  the  1 a test  comprehens i ve s urveys  ( K i ng s  1 ey 1976 , 1977 ) , about 75% of  
Ca l edon i a  County and 94% o f  E s sex C o unty a re c l as s i f i ed as fore s t l and and 
v i rtua l l y  a l l o f  the fo res ted area qua l i f i es a s  commerc i a l  t i mber l and . About 
90% of Grafton County i s  c l as s i f i ed as  forest l and , and about 80% i s  des i gna
ted as  c ommerc i a l t i mber l and . C o l l ec t i ve l y ,  the  mapl e/beech/b i rc h  and spruce/ 
f i r forest  types o c c u r  on 76% o f  the c ommerc i a l  t i mber l ands , and c ompr i s e  7 3% 
o f  the  net growi ng stoc k and 74% o f  the  net v o l ume o f  s awt i mb e r  i n  E s s ex County .  
Comparab l e  pe rcentages f o r  C a l edo n i a  County are 73 , 70 , and 78% , respect i ve l y .  

• I n  Grafton County , the whi te and red pi ne , spruce/ f i r ,  and mapl e/bee c h/b i rc h  
fo re s t  types occupy 80% o f  the c omme rc i a l fores t l and ,  and c ompr i s e  84% o f  the 
net v o l ume of growi ng s to c k and 85% of the net v o l ume o f  s awt i mb e r .  

T h e  m o r e  s t r i k i ng attr i butes  o f  Vermon t  a n d  New Hamps h i re f o re s t  res ou rces  
are that  most  c ommerc i a l t i mber l ands  are  underut i l i zed and unde rmanaged .  
Cons i de rab l e  v a l uab l e  g rowi ng space i s  occupi ed by rough  and defec t i ve tree s .  
Econom i c  constra i nts  and l os ses  d ue t o  pes t  i nfes tat i o n s  are among the more 
s i gn i f i cant  factors affecti ng the management and ut i l i za t i o n  of forest  res ou rces  
( Appe nd i x  C ) . D u r i ng the pe r i od 1977 to 2030 , the a rea o f  c ommerc i a l t i mber-
1 and i n  Vermont i s  expected to rema i n  re 1 at i ve  ly s tab l e ,  whereas that i n  
New Hamps h i re i s  expected to dec reas e  about 23% ( Wa l l 1981 ) . 

3 . 2 . 4  M i n i ng 

E s sent i a l l y , a l l o f  the  bedro c k  format i on s  wi th i n  the s tudy a rea are 
c ompo sed o f  metamorph i c  and i gneous  roc k .  M i neral  res o u rces  i n  these  i gneo u s  
a n d  metamo rph i c  terrai ns  a r e  i n  t h e  category o f  nonmeta l l i c i nd u s tr i a l  roc k 
and m i nera l products . Bedroc k m i nera l s i n  the s t udy area are genera l l y  uneco
nomi c a l  to m i ne and o n l y  o f  l oc a l  i mportance  becaus e  they are u s u a l l y  o f  l ow 
grade and  found  o n l y  i n  sma l l depo s i t s .  To date , m i neral  extrac t i o n  has never  
taken pl ace o n  a l arge s ca l e  and pro v i des a l i v i ng for  on ly  a few pe rsons  ( E R ,  
Vo l s .  2 & 3 ) . 

Vari o u s  types o f  g l ac i a l l y  de r i ved sed i ments cover  bedroc k formati o n s  i n  
th i c kn e s s e s  rang i ng from 1 to 60  m ( a  few to s evera 1 h undred fee t )  i n  the 

• 
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major r i ver  v a  1 1  eys i n  t h e  s tudy area . Sand  and  grave 1 a re extracted from 
depo s i ts adjacent  to the wa l l s  of the g l a c i a l l y  formed v a l l ey s . These  depo s i ts 
a re not exte n s i ve and  are used  o n l y  for l oc a l  c o n s tructi o n  mater i a l s ( E R ,  
Vo l .  2 & 3 ) . 

3 . 2 . 5 Recreat i on 

Tour i sm  i s  curre n t l y  the  s econd  mos t  i mportant i ndustry i n  Vermo n t , 
exceeded o n l y  by the  econom i c  bene f i ts  der i ved from the  manufactu r i ng  sector 
( De lo rme P u b l . Co .  1981a ) .  Outdo o r  recreat i on i s  a maj o r  c omponent  o f  
New Hamps h i re ' s  economy and  mode o f  l i fe ( Fo re s t  Resour .  Comm . 1980 ) .  The 
G reen  Mounta i ns Nati o n a l  Forest  to the wes t  o f  the s t udy a rea  and the Wh i te 
Mou nta i ns N at i o n a l  Forest  to the east  of the study area afford opportu n i t i es 
for a w i de range o f  d i spersed  recreat i on a l  acti v i t i es .  Natura l res o u rces  and 
dev e l oped rec reat i on fac i l i t i es i n  the nat i o n a l  forests c o nt r i bute s ub stan
t i a l l y  to mee t i ng  recreat i on a l  demands  by out- o f - s tate v i s i to rs a s  we l l  as 
res i den·ts . 

Much  o f  the  part i c i p at i o n  i n  o utdoor rec reat i on s tems from i nd i v i du a l s 
engaged i n  v ar i o u s  types  o f  d i spersed  recreat i on s uc h  as  auto tour i ng ,  r i ver  
tour i ng ,  s nowmob i l i ng ,  c ro s s - c o untry s ki i ng ,  b i cyc l i ng ,  h i k i n g , h unt i ng , and  
f i s h i ng .  A h i gh port i o n  o f  l and  i n  the s tudy area i s  p r i vate l y  owned and 
p o s t i ng  o f  p r i vate p ropert i e s  has  become commonp  1 ace .  Thus , there i s  no  
re l i ab l e  way for e st i mat i ng  the  amou n t  o f  p r i vate l and  ava i l ab l e  for  hunt i ng , 
f i s h i ng ,  and  other d i s pe rs ed recreat i o n  o n  a n  i nfo rm a l  bas i s  . 

The o n l y  federa l l y  adm i n i stered recreat i on s i te w i th i n the s tudy a rea  i s  
the Mc l ndoes D am f i s h i ng and p i c n i c area i n  C a l edon i a  C o unty ( V t .  Agency 
E n v i ron . Conserv . 1978 ) .  W i th i n E s sex and C a l edon i a  count i e s , the s tate o f  
Vermont ' s  recreat i o n a l  ho l d i ngs  vary i n  s i ze from sma l l roads i de p i c n i c  areas 
and  water acces s  deve l opments  to a 6 , 000- h a  ( 15 , 000- acre ) port i o n  o f  the 
Groton State Park/State Fore s t  comp 1 ex i n  extreme s outhwe s tern C a  1 e do n i  a 
County ( towns o f  G roton  and  Peacham ) .  Other maj o r  Vermont state ho l d i ngs  i n  
the study area are the  Steam M i l l  B ro o k  W i l d l i fe Managemen t  Area ( WMA ) , four  
parce l s  o f  D a r l i ng State Park , and  W i l l oughby State Fore s t  i n  C a l edo n i a County ; 
and  V i ctory Bog WMA , V i c to ry State Fores t , and Hurr i cane  Broo k WMA i n  E s sex 
County . State- owned rec reat i o n  s i te s  w i t h i n o r  adjacent to the  New Hamp s h i re 
port i o n  o f  the study area i nc l ude Fore s t  L a ke State P ar k ,  Strawberry H i l l  
State F o re s t , and  the  Lake Partri dge p u b l i c  acce s s .  

Many o f  the m u n i c i pa l  and p r i vate h o l d i ng s  i n  the  s tudy area are urban
type fac i l i t i es s uc h  a s  p l ayground s , swi mm i ng  p o o l s ,  and c i ty parks . The more 
i ntens i ve l y  dev e l oped areas i n  C a l edon i a County are at o r  near the  v i l l ages  of 
St .  J o h n s bu ry and Lyndonv i l l e .  In E s sex  County ,  the  g reates t  c oncentrat i on o f  
deve l oped rec reat i o n a l  fac i l i t i es i s  a t  and  around Is l and  Pond  i n  the  town o f  
B r i ghton .  Near the New H amp s h i re segme nt  o f  the  Prefe rred Corr i dor , s uc h  
fac i l i t i es are c o ncentrated around the v i l l age o f  L i tte l to n .  Mun i c i pa l  fore s ts 
are used  for a vari ety o f  recreat i on a l  act i v i t i es , and  s ome a re o f  apprec i ab l e  
s i ze ,  i . e . ,  roug h l y  405 h a  ( 10 0 0  ac re s ) o f  l and area- - i nc l ud i ng the S t .  J o h n s 
bury M un i c i pa l  F o re s t  ( town o f  Waterfo rd ) and  H ardwi c k  V i l l age M un i c i pa l  
Forest  ( town o f  Hardwi c k )  i n  C a l edon i a  County ,  and  the  B r i ghton  Waterboard 
Mun i c i pa l  Forest  ( town o f  B r i ghton )  i n  E s sex County . The quas i - pub l i c/pri vate 
s ec to r  prov i de s  a w i de var i ety o f  recreat i on dev e l opments i n  rural  sett i ngs 
i nc l u d i ng  s k i  resorts , h u nt i ng  and/or f i s h i ng l odges , deve l oped campgrounds , 
and  r i d i ng s tab l es .  
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Notab l e  p r i vate ho l d i ng s  a l o ng the  P re ferred Corr i dor  i nc l ude Comerford • Reserv o i r ,  Moo re Res e rv o i r ,  and adjacent l and areas owned by the New E n g l and 
P owe r C ompany . The reserv o i rs are acces s i b l e  to the p u b l i c  at severa l  po i nts  
and i nc l ude dev e l oped boat l au nc h i ngs . Opportu n i t i e s  for  f i s h i ng ,  boat i ng ,  
and other  wate r- based rec reat i on a l  acti v i t i es are ava i l ab l e  i n  areas other  
than thos e  restr i cted for  pub l i c  safety . 

Auto tou r i ng i s  a p r i nc i pa l  type of  d i spersed  rec reat i o n  acti v i ty o n  a 
year- round bas i s . P u l l - o ut s , p i cn i c tab l es ,  and tra s h  cans  a re common 
fac i l i t i es a l ong  the more scen i c  routes . Maj o r  transportat i on routes are i n  
the s tudy area are i de nt i f i ed i n  F i gure 2 .  3 .  Howeve r ,  numerous  s econdary 
roads  and tra i l s  are u t i l i zed for s i ghtsee i ng ,  part i c u l a r l y  dur i ng fa l l c o l o r  
c hanges  i n  tree fo l i age . B i cyc l i ng i s  the s econd mos t  popu l ar recreat i ona l 
acti v i ty i n  the  area dur i ng the s ummer season , and the  trend i nd i cates a 
further i nc rease i n  popu l ar i ty (Vt .  Agency E nv i ro n .  Conserv . 1980 ) .  F o u r  b i ke 
tour i ng routes traverse  port i o n s  o f  E s s ex a nd Ca l edo n i a count i e s , as  we l l  a s  
northern Grafton County i n  New Hamp s h i re ( Delorme P ub 1 .  C o .  1981a , 1981b ) .  
Segments o f  the  b i ke tour i ng routes that traverse the  r i g ht- o f-way o f  the 
proposed  New E n g l and/ Hydro-Q uebec i nterconnect i nc l ude : State Route 50 
extend i ng between  Pond Is l and and B l oomf i e l d ,  E s s ex County ;  State Route 135 
extend i ng between Lancaster  and L i tt l eton , New Hamp s h i re ; and State Route 18 
extend i ng northwester ly  from L i tt l eton  to a j unct i o n  w i th  U . S .  Route 2 eas t  o f  
S t .  Johnsbury ,  Vermon t .  

There are no  maj o r  cros s - c ountry h i k i ng or  bac kpac k i ng tra i l s  w i th i n  the 
study area ; thus , extended h i k i ng i s  p r i mari l y  l i m i ted to the l arge r p u b l i c  
owners h i p s  outs i de the area . 

Numerous l a kes , ponds , r i vers , and streams i n  the  s tudy area are potent i a l  
f i s h i ng areas ( Sect i on 3 . 4 . 2 ) .  Mos t  l a kes  and ponds  are used  a s  " natura l " 
s i tes  for sw i mm i ng ,  wh i ch i s  i de n t i f i ed a s  the mos t  pop u l ar s umme r rec reat i ona l  
act i v i ty i n  Vermont ( V t .  Agency E nv i ro n .  Conserv . 1978 ) .  A number o f  waterways 
are i de nt i f i ed as  wh i te-wate r routes  for cano e i ng o r  kaya k i ng :  the C l yde 
R i ver  between Pens i oner  Pond  and Is l and Pond ; the Moo se  R i ver  between Ga l l up 
M i l l s and North  Concord ; s ho rt segments o f  the  l owe r N u l hegan R i ve r ;  a s hort 
segme nt of the Pas s umps i c  R i ver  be l ow lyndonv i l l e ;  a s hort s egment of the 
Lamo i l l e R i ver  i n  extreme wes te rn Hardwi c k ;  and the l ower s egme nt of the We l l s  
R i v e r .  Add i t i o na l l y ,  port i o n s  o f  t h e  Connec t i cut  R i ver  prov i de opportun i t i es 
fo r e i ther  day o r  overn i ght  canoe t r i p s ; these  r i vers are ran ked C l a s s  II and 
III waters ( i . e . , easy and i ntermed i ate degrees o f  d i f f i c u l ty ,  respect i v e l y )  
accord i ng t o  the Internat i ona l  R i ve r  C l as s i f i cat i on System ( Delorme P u b l . C o .  
1981a ) .  

C ro s s - c o untry s k i i ng and h u nt i ng are the two most  pop u l ar wi nter sport s  
i n  the  area ( Vt .  Agency E n v i ron .  Cons erv . 1980 ) .  Two we l l - known s k i  tour i ng 
centers i n  the  s tudy area are l ocated near East  B urke and  another i s  at Peacham 
( D e lo rme P ub l . C o .  1981a ) .  A l s o , downh i l l  s k i i ng i s  ava i l ab l e  at East B urke 
and lyndonv i l l e . Most  c ro s s - c o untry s k i i ng occurs  i nforma l l y  o n  both  p r i vate 
and p ub l i c  l ands . In para l l e l wi th  s ki i ng act i v i t i es , part i c i pat i o n i n  s now
mobi l i ng has  i nc reased i n  recent years and i s  ran ked as the seventh  most  
popu l ar wi nter recreat i on a l  acti v i ty i n  Ve rmont (Vt .  Agency E nv i ro n .  Conserv . 
1978 ) . The l ev e l  o f  s nowmob i l i ng i s  a l s o  h i gh i n  N ew Hamps h i re ( Qu i nn 1982 ) ;  
the B u reau  o f  O f f  H i ghway Veh i c l e s sponsors  and  ma i ntai n s  trai l s  i n  n ume rous 
areas thro ughout  the state ( D e lo rme P ub l . C o .  198lb ) .  

• 

• 
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� 3 . 2 . 6  Res i denti a l , C ommerc i a l , and Ind u s tr i a l  

� 

� 

Deve l opment i s  bas i ca l l y  concent rated i n  the s outhern  port i o n  o f  the 
s tudy area i n  the  Vermont towns of G ranby , Concord , Waterford , and St.  J o h n s bu ry 
and the  New Hamps h i re towns o f  L i tt l eton and  Monroe ( F i gure 2 . 2 ) .  Vermont has  
trad i t i ona l l y  d e f i ned a n  urban area a s  a town o r  c i ty hav i ng a popu l at i o n  of  
5000 persons  o r  greater (Vt .  Agency E n v i ron .  Conserv . 1978 ) . C urren t l y ,  the  
o n l y  towns wi t h i n the  s tudy area wi th  a popu l at i o n  of  more  than  5000  are  
St . J o hn s b u ry a nd L i tt l eton  ( F i gure 2 . 3 ) ; the o n l y  add i t i ona l  town i n  Vermont 
that i s  pred i cted to have a popu l at i on greater than  5000 by the year 2000 i s  
Lyndon . L i tt l eton  i s  the  l arges t  c omm u n i ty i n  the  s outhern port i on o f  the 
s t udy area . There i s  c o n s i derab l e  res i de n t i a l  and c ommerc i a l deve l opment i n  
the  center o f  the  L i tt l eton area and  a l ong  the maj o r  roadways near the  area 
( ER ,  Vo l . 2 - - p. 44 ) .  Res i dent i a l  growth has occurred east of L i tt l eton  i nto 
Beth l ehem a nd s o uth  to L i s bo n .  There i s  a l s o  s cattered res i de nt i a l  deve l op
ment northwe s t  o f  the c ommun i ty .  Moore a n d  Come rford Reserv o i rs ,  owned by New 
Eng l and Power C ompany , f o rm a l arge powe r genera t i o n  and trans m i s s i on compl ex 
wi t h i n the towns of L i tt l eton and  Monroe . 

There are a number o f  second  o r  vacat i o n  home s s cattered throughout  the 
s t udy area . Mos t  o f  these  homes are l ocated a l ong  l ake s hore l i ne s  and r i vers  
o r  i n  s k i a reas  and except i ona l l y  scen i c  o r  pi cturesque  v i l l ages . In  1973 , 
E s sex County had approx i mate l y  1200 second  homes , and C a l edo n i a  County had 
approx i mate l y  1400 s econd  home s ( V t .  Agency E nv i ro n .  Conserv . 1978 ) .  G ra fton 
County conta i ns 1500 to 2000 second home s .  

The maj o r i ty o f  the  s tudy area i s  pa rt o f  the N ortheas tern Vermont Deve l op
ment A s s oc i at i o n  Reg i ona l  P l a n n i ng Area , wh i c h  a l s o  i nc l udes  O r l eans  C o u nty . 
Th i s  reg i o n  i s  o ften referred to as  the Northeast K i ngdom and i s  c haracter i zed 
by an  overa l l l ow popu l at i o n  dens i ty and rura l env i ronmen t  that i s  heav i l y 
fore sted . S u c h  rural  area s , wh i ch c ompri se  about 77% o f  Vermont ' s  l and area , 
are s pec i f i ca l l y  noted for  s parse  s ettl emen t  patterns and l arge l and owners h i ps .  
These  v i l l ages  and  sma l l c ommu n i t i es ( popu l at i on be l ow 2 50 0 )  genera l l y  foc u s  
deve l opme nt pre s s ure i nward , except a l ong  l a ke s h o re s  a n d  majo r  transportat i on 
route s .  F i ve paper c ompa n i es  control  approx i mate l y  80% o f  the l and a l ong  the 
Preferred Corri d o r .  The four 1 argest pr i vate 1 andowners i n  the  Northeast  
K i ngdom are  the  S t .  Reg i s Company , J ames  R i ver  C ompany , D i amond Internat i on a l  
Company , and Internat i on a l  Paper  C ompany .  About  90% o f  these  l arge forest  
l andho l d i ngs  a re l ocated i n  E s s ex C o unty ( E R ,  Vo l . 3--p .  46 ) .  Sma l l e r forest  
management c ompa n i es i n  the area  i nc l ude Was hb urn , Georg i a P ac i f i c ,  and B o i s e  
Cascade . 

O f  those  towns traversed by the Preferred Corr i do r , o n l y  Norto n , Brunswi c k ,  
Concord , Wate rford , L i tt l eton , a nd Monroe have e i ther  a m u n i c i pa l  deve l opment/ 
l and- u s e  pl an , s ubd i v i s i on regu l at i o n s , or z o n i ng l aws . In genera l , the 
des i g nated u s e s  or d i str i cts  i nc l ude rura l / re s i dent i a l , l ake s h o re and streamban k ,  
agr i c u l tural  and fore s t , and i nd u str i a l - c ommerc i a l . Land- u s e  pl ans  for  the 
s tudy area i nd i c ate that the patte rn of future dev e l opment wi l l  be s i m i l ar to 
that of the pas t .  C urrent dev e l oped areas may expand  s l i gh t l y , b u t  much  o f  
the l and wi l l  rema i n f orested . Accord i ng t o  rea l tors  i n  S t .  J o hn s b u ry ,  fore st
l and i n  E s s ex County s e l l s  for about $250 to $300 per acre ( E R ,  Vo l . 3- - p. 49 ) .  
In 1980 , the average pr i ce o f  res i dences  i n  the towns i n  E s sex  County that 
wou l d  be  traversed o r  i n  c l o s e  prox i m i ty to the  trans m i s s i on l i ne corr i do r  
ranged from $7 , 000 t o  $ 34 , 500 ( ER ,  Vo l . 3- - Exh i b i t 3 - 25 ) .  
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The  s o uthern  end o f  the Preferred Corr i dor  and the proposed  term i na l  s i te • a re l ocated i n  the  town o f  Monroe , N ew Hamps h i re .  A l l the l and that wou l d  be 
occupi ed by the term i n a l  stat i o n  i s  owned by the New E n g l and P ower Company . 
U nder  the  Monroe Zon i ng O rd i nance o f  1979 , the area i s  des i gnated a s  a rural  
zone ( ER ,  Vo l .  1- -p .  34 ) .  Land adj acent to the s i te i s  domi nated by e l ectri c 
generati on and transmi s s i on fac i l i t i e s  ( e . g . , Comerford Dam S ub s tat i on trans-
m i s s i on l i nes ) .  The  c l o s e s t  res i dences  are l oc ated a l ong  State Route 135 , 
approxi mate l y  100 m ( 2000  f t )  f rom the proposed  s i te ,  and a total  o f  s i x  
res i dences  a re l ocated wi t h i n  a ppro x i mate l y  1 km ( 0 . 5 m i ) o f  the s i te 
( E R ,  Vo l . 1-- pp.  34 and  42 ) .  

3 . 2 . 7 Natura l Areas 

None  of the  P r i mary Natural  Areas i dent i f i ed by the Vermont Natural  Areas 
Project ( VNAP ) a re l oc ated i n  tne v i c i n i ty of the propo s ed New Eng l and/Hydro
Quebec  transmi s s i on i i ne  r i ght- o f-way ( Vt .  Agency E n v i ron .  Conserv . 1978 ) .  
Moo s e  Bog , a 133 - ha ( 330- acre ) s i te l ocated i n  E s sex  County , wes t  o f  the 
Preferred Corr i do r ,  i s  i nc l uded i n  the  Vermont Frag i l e  Areas Reg i s t ry a nd the 
U n i qu e  W i l d l i fe E c o system Prog ram adm i n i stered by the U . S .  F i s h  and Wi l d l i fe 
Serv i ce ( 1979 ) .  

Moo se  Bog i s  a peat bog  and a hab i tat for  b i rd ,  mamma l , and pl ant s pec i es 
o f  very restri cted d i str i b ut i on i n  the state o f  Vermont ( V t .  Agency E n v i ron .  
Conserv . 1982 ) .  The bog  i s  c urrent l y  owned by the Vermont F i s h  and Game 
Depa rtment . Vermont natural  a reas  i n  the v i c i n i ty of the proposed  transmi s s i on 
l i ne r i ght- o f-way have been  i dent i f i ed by the  Appl i cant  ( Tab l e  3 . 2 ) .  

The  neare s t  s i gn i f i cant  natura l  area near the New Hamps h i re port i on o f  
t h e  s tudy area , as  s e l ected by the  adv i s o ry comm i ttee o f  t h e  Soc i e ty for  t h e  
Protect i o n  o f  New Hamps h i re Forests , i s  F rancon i a  Notc h , a regi s tered N atura l  
Landmark  l ocated i n  Grafton County 35  km  ( 22 m i ) southeast  o f  the Preferred 
Corr i do r  ( N . H .  Dep.  Reso u r .  Econ . Dev . 1977 ) .  The New Hamps h i re Off i ce o f  
State P l ann i ng recogn i ze s  8 pr i vate l y  owned a n d  7 8  pub l i ca l l y  owned natura l  
areas i n  C o o s  and G rafton count i e s  ( Fo re s t  R e s o u r .  C omm . 1980 ) .  O n l y  o n e  area 
i s  near the N ew Hamps h i re port i on o f  the s t udy area : A i rport Mars h , a s tate 
wi l d l i fe management area l oc ated i n  the town of Wh i te f i e l d ,  about  30  km ( 19 m i ) 
northeast  o f  the Pre fe rred Corr i do r .  Other l oc a l  natural  a reas  a re the Rocks  
and B retzfe l de r  s i tes , c o n s e rvati o n  educat i o n  a reas  i n  the town o f  Beth l ehem ; 
and the  G reason  and B rad l ey propert i es ( town o f  Da l to n ) , and the F o rbes/Marti n 
property ( town o f  Sugar H i l l ) ,  wh i ch are c on servat i on eas ement area s .  
Recog n i zed u n u s u a l  pl ant  c ommu n i t i e s  occur  i n  the L i tt l eton W i l d f l owe r P reserve , 
town o f  L i tt l eton , and Spau l d i ng Swamp , town o f  Wh i tef i e l d .  Add i t i o na l l y ,  the  
New Hamps h i re O f f i ce  o f  C omprehen s i ve P l a n n i ng c l as s i f i es wet l a nd s , s teep 
s l ope s , and f l oodpl a i ns  as future c o n s ervat i on l ands  where dev e l opment s ho u l d  
b e  l i m i ted because  o f  natural  res o u rce featu res and other  e n v i ronmental  
c o n s i derati o n s  ( ER ,  Vo l 2 ) .  

3 . 2 . 8  A i rpo rt s , Nav i gat i on Routes , and Tra i n i nq Areas 

• 

Wi th i n  the  Vermont po rt i on o f  the study area , a i rports  are l ocated near 
St . J o h n s bu ry and Is l and Pond , and a smal l pr i vate l and i ng str i p i s  l oc ated 
near the  v i l l age o f  Norton ( E R ,  Vo l . 3 --p .  125 ) .  An  a i rf i e l d  i s  a l so l oc ated 
i n  L i tt l eton , N ew Hamps h i re ( Delorme P ub l . C o . 198lb ) .  A m i l i tary tra i n i ng • 
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Tab l e  3 . 2 .  Natura l Areas of  Vermont i n  the V i c i n i ty of  the P roposed New E ng l and/Hydro-Quebec 
Transmi s s i on L i ne R i ght- of-Way 

I nvento ry 
Natura l Area Numbe rt 1 

Ferdi nand Bog V0009 

Brousseau Mt. Lodus S l opes V0262 

L i tt l e  Ave r i l l  Lake Beach V0280 

Mud Pond V0266 

V i ctory Bog V0841 

Ave r i l l  Lake V0368 

Concord Sugar Map l e-Beech Forest V0395 

Gore- Sab l e- Monadnock Wi l derne s s  

E a s t-We s t  Mts . Wi l derness 

Ump i re-Temp l e  Mts . Wi l derne s s  

Notch Pond B rook Oeeryard 

P a u l  S t ream Oeeryard 

Rogers Brook Oeeryard 

Lee ' s  H i l l  Oeeryard 

Bog Broo k Oeeryard 

N u l hegan Oeeryard 

V0952 

V0953 

V0054 

V0740 

V0741 

V0742 

V0743 

V0744 

V0745 

S i gn i f i c ance Lev e l  

Loca l / State 

Loca l /State 

Loc a l /State 

Loc a l /State 

Local /State/Reg i on a l  

Loca l / State 

Loca l /State/Reg i on a l  

Loca l /State/Reg i on a l  

Loc a l /State/Re g i onal 

Local /State 

Loca l 

Loc a l  

Loc a l  

Loc a l  

Loc a l  

Loc a l /State 

t 1  Numbers from the Vermont Natura l Areas I nventory .  

Sourc e :  E R  ( Vo l . 3 ) .  

Area 

Hectares Ac re s Locat i on ( Towns ) 

332 820 Ferdi nand 

Norto n ,  Ave r i l l  

A veri  1 1  
150 370 

2 4 

32 80 G randby 

405 1000 V i ctory 

Ave r i l l , Norton 

Concord 

518 1280 

57 140 

4045+ 

4045+ 

4045+ 

162 

283 

202 

162 

690 

4045+ 

10000+ Avery s  Gore , Ave r i l l ,  Lewi s ,  
Ferdi nand B l oomf i ed ,  
Rem i ngton , B runswi c k  

10000+ F e rd i nand , B runswi c k , 
Ma i ds tone , Grandby , 
E a s t  Have n , Newa rk 

10000+ V i ctory ,  Lunenburg , Concord 

400 F e rd i nand , Brunswi c k  

700 F e rd i nand , Ma i ds tone 

500 V i ctory , Grandby 

400 V i c tory 

1700 V i c tory 

10000+ Lewi s ,  B r i ghton , Ferd i nand , 
B runswi c k ,  B l oomf i e l d  

w 
I 

U) 
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route ( IR-800 ) c ro s s e s  over  the P re fe rred Corr i dor north  o f  G ranby .  
a l t i tude fede ral  a i rway ( V- 104 ) c ro s s es  over  the propo s ed l i ne near 
Pond .  A M i l i tary Operati on s  Area ( Ya n kee O ne , MOA ) i s  l ocated i n  the  
po rt i o n  o f  the s tudy area  ( U . S .  Dep .  Commer .  1982 ) .  

3 . 2 . 9 F E RC- L i censed Lands 

A l ow
M i l e s 
s o uthern 

Where the  P referred Corri dor c r o s s e s  the  C onnect i c ut  R i ver , the l ands  are 
owned by New E n g l and Power Company under a l i cense  f rom the  Federal  E ne rgy 
Reg u l atory Comm i s s i on ( F E RC ) . The proposed  l i ne wou l d  pa ral i e l exi s t i ng 
transmi s s i on l i ne s  for  a d i stance  o f  approx i mate l y  4 . 0 km ( 2 . 6 m i ) o n  F ERC
l i censed l a nds .  In  add i t i on to  the  transmi s s i on l i ne s , nearby F E RC- l i censed  
l ands  c o nta i n power generat i on fac i l i t i es a s s oc i ated wi th  the Comerford and  
Moore  res e rv o i rs .  The F E RC 1 ands  that have  not  been  devoted to res e rv o i r  
faci l i t i e s  are predom i nate l y  hardwood  wood l and . 

3 . 3 HYDRO LOGY , WATE R  QUA L ITY , AND WATE R  USE  

3 . 3 . 1 S u rface Water 

• 

F rom the northern  bo rde r o f  Quebec and Vermont at N o rton to i ts s o uthern 
term i n u s  at the  converter  termi na l , the preferred transmi s s i on l i ne corr i dor  
s uc ce s s i ve l y  trave rses  the fo l l owi ng wate r s hed s : the  eastern  upl ands  o f  the  
C o nnect i c ut R i ve r ;  the N u l hegan R i v e r  wate r s hed , between i ts East  and B l ac k  
B ranches , c ro s s i ng the ma i n  s tem o f  the r i v e r  i n  the v i c i n i ty o f  the  Route 105 
b r i dge i n  the  town of B 1 oomfi e 1 d ;  the  uppe r reach e s  of a port i on o f  the • Connec t i c ut R i ver  waters hed , drai ned by Notc h Pond B roo k ; m i nor  upl and brooks  
f l owi ng i nto P a u l  Stream ; and  the extreme eastern po rt i o n  o f  the  Connec t i cut  
R i ver  waters hed i n  the towns o f  Lunenburg , Concord , and  Waterford ( F i gure 2 . 3 ) .  
The Preferred C o rr i dor  s uc ce s s i ve l y  c ro s s e s  the  s t reams and r i vers  l i s ted i n  
Tab l e  3 . 3 .  Sm i th B roo k ,  a permanent stream , wi nds  through  the v i c i n i ty of  
the proposed  converter term i na l  f rom a s ma l l permanent pond 0 . 8 km ( 0 . 5 m i ) 
s outhwe s t  o f  the s i te .  

Lakes  o r  po nds  near the  corr i dor  i nc l ude Notch Pond  and South  Ame r i c a 
Pond i n  Ferd i nand , Mud Pond i n  G ranby , M i l es Pond i n  Conco rd , Moore Reservo i r 
i n  Concord and Waterford , and Comerford Reservo i r i n  Monroe and L i tt l eton .  
The pr i n c i pa l  great wet l and sys tems ( compl exes o f  swamps , mars hes , bogs , open  
wate r , and wet woods ) near the P re fe rred Corr i dor  i nc l ude the  Y e l l ow Bog i n  
the town o f  Lewi s and adjacent towns and V i ctory Bog i n  the town o f  V i ctory .  
The propo s ed corr i dor s k i rts F e rd i nand Bog i n  Ferdi nand and  Moo s e  Bog i n  
Ferdi nand and B ru n swi c k  ( E R ,  V o l . 3 ) .  

In March 1978 , the  Vermont Water  Qua l i ty Standards were adopted by the 
Water Resources  Board . These  s tandards are i n  the proce s s  o f  be i ng rev i ewed 
and rev i s ed , as are the fede ra l regu l at i o n s  govern i ng water  qua l i ty s tandards . 
Wi th i n  the Vermont po rt i on o f  the  study area , s egments o f  the C l yde and Barton 
r i vers , the l owe r ha l f of the Moose  R i ver , the Water  Andri c ,  and the  Pas s umps i c  
R i ver  and i ts East  B ranch have been c l as s i f i ed under the 1978 standards as  

• 



• 
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e i ther  C l a s s  B o r  C l a s s  C waters . *  I n  northeastern  Vermo n t , the maj o r  typ e  of  
wate r p o l l ut i on i s  attri butab l e  to nonpo i nt source po l l ut i o n  res u l t i ng f rom 
s i l v i cu l ture acti v i t i es .  T i mber harvest i ng i ncreas e s  the rate o f  s o i l e ro s i on 
and  i nc reases  the  l ev e l s o f  turb i d i ty and  s i l tat i o n  o f  l oc a l  wate rways . Not 
a l l s treams w i t h i n  the  s tudy area have been s egmented , c l as s i f i ed ,  o r  mon i tored 
and  c hem i c a l  a n a l ys i s  o f  the u nc l as s i f i ed streams  i s  extreme l y  l i mi ted .  These  
streams are  a s s umed to be  meet i ng a l l app l i cab l e  water q ua l i ty s tandards 
because they are  not rece i v i ng p o i nt s o u rc e  p o l l u t i o n  d i s c harges  and  nonpo i nt 
prob l ems are b e l i eved to be  l i m i te d .  Thus , t hey wou l d  p robab l y  be C l as s  A o r  
C l a s s  B wate rs (Vt .  Agency E n v i ron .  C o ns erv . 1982 ) .  

Except for  the C onnect i cut  R i ver , the l ower ha l f  o f  the  Ammonoosuc  R i ve r ,  
and  the  f i n a l  reac hes  o f  the  I s rae l and  J o h n s  ri vers--wh i ch are c l a s s i f i ed a s  
C l a s s  C waters - - a l l r i vers  w i t h i n the  New Hamp s h i re port i o n  o f  the s tudy area 
a re c u rrent l y  meet i ng the goa l o f  f i s hab l e/swi mmab l e  wate r q u a l i ty ( C l as s  A or 
C l a s s  B) as  we l l  as  state water qua l i ty s ta ndards ( N . H .  Water Supp l y  P o l l ut .  
Contro 1 Comm . 1980 ) . T h e  maj o r  cause  f o r  ri ver  systems n o t  meet i ng  s tate 
water q u a l i ty s tandards i s  the d i s ch arge of i nadequate l y  t reated mun i c i pa l  and 
paper-m i l l  wastes  a s  we l l  as  s us pected degrada ti on caused by urban agr i c u l tura l 
and  s i l v i cu l tura l stormwater runo f f .  The New Hamp s h i re Wate r Supp l y  and  
P o l l ut i on C ontro l Comm i s s i on i s  respon s i b l e  for p l a n n i ng  and  i mp l ementat i o n  o f  
water qua l i ty protec t i o n  i n  New Hamp s h i re .  

F l oods  may occur  i n  a ny month  o f  the  year a l though  they occur  mos t  
frequent l y i n  the spr i ng a s  the  res u l t  o f  heavy p rec i p i tat i on wi t h  s n owme l t . 
F l ood i ng occurs  fa i r l y  o ften d u r i ng  spr i ngme l t  i n  sma l l er streams and  tr i bu
tari es , and i s  u s ua l l y  wo rsened by the formati o n  o f  i ce j ams . F l oo d i ng o n  
ma i n streams occurs  l es s  frequent l y  because  o f  natura l a n d  man- made regu l at i o n  
from 1 a ke s  o r  res e rv o i rs . Loca 1 i zed s to rm s  occur  rare l y  b u t  c a n  cause  
des tructi ve f l ood i ng i n  brooks  and  sma l l s treams . 

3 . 3 . 2 Groundwater 

Wi th i n the study a rea , P a l eozo i c  c ry s ta l l i ne i gneous  and metamorp h i c  
roc ks form the maj o r  c o n s o  1 i dated roc k a q u i fers . Repo rted y i  e 1 d s  o f  s evera 1 
bedro c k  we l l s  range from 0 . 06 to 6 L/s ( 1  to  100  g a l /mi n ) ; med i an y i e l ds are 
from 0 . 2  to 1 L/s  ( 3  to 16  ga l /m i n )  ( Hodges  and Butterf i e l d  1967 ) . U ncon
s o l i dated sand  and  grave l  aqu i fers  occur  i n  maj o r  stream v a l l eys  s uc h  a s  the 
N u l hegan- C l yde Va l l ey .  I n  the N u l hegan Va l l ey ,  groundwater f l ow i s  rap i d  i n  

* C l as s  A - Waters are o f  the h i ghest  q u a l i ty and are potenti a l l y  acceptab l e  
for  water s upp l y  u s e s  after d i s i nfect i on .  

C l a s s  B - Waters are c o n s i dered s u i tab l e  for  swi mm i ng and  other  recreati o n a l  
u s e s , for  i rr i gat i on a n d  catt l e wateri ng ,  f o r  g o o d  f i s h  hab i tat , a nd for  u s e  
a s  p u b l i c  wate r s up p l y  w i t h  p roper treatmen t .  

C l a s s  C - Waters are s u i tab l e  f o r  recreat i on a l  boat i ng ,  i rr i gat i o n  o f  c rops  
not  used  for c o n s umpt i on wi thout  cook i ng , hab i tat for  wi l d l i fe and  for  common 
food and  game f i s h e s  i nd i ge n o u s  to the reg i o n , and  s uc h  i nd u s tr i a l  u s e s  as  
are  cons i s tent  w i th  other  c l a s s  uses  . 
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the grav e l  aqu i fe r ,  and  we l l s  may y i e l d  over  6 L/s ( 100 ga l /mi n ) . Y i e l ds of  • l es s  than  0 . 06  L/s ( 1- 2  ga l /mi n )  are common for  pr i vate we l l s  dr i l l ed i nto the 
ti l l  s o i l adj acent  to the Pre ferred Corr i dor  ( E R ,  V o l . 3 ) . 

In New Hamps h i re ,  water q u a l i ty c r i te r i a for  s urface water appl i es to 
gro u ndwate r .  The converter term i na l  wi l l  obta i n nece s s a ry water s uppl i es from 
the L i tt l eton Water and L i ght Company , wh i ch rece i ve s  i ts water from the Ga l e  
R i ver  and a groundwater we l l  i n  the  Connec t i c ut R i ver  bas i n .  In genera l , 
groundwater i n  the  Conne ct i c ut R i ver  bas i n  i s  o f  good to exce l l ent q u a l i ty ;  
has  a 1 ow bacte r i a 1 count , 1 ow concentrat i on s  o f  d i  s s o  1 ved s o  1 i ds , and no  
s u s pe nded matter ;  and i s  genera l l y  s o ft (0  to 6 0  mg/L o f  hardne s s )  o r  moder
ate l y  hard ( 61 to 120 mg/ L )  ( N . H .  Water S uppl y  P o l l ut .  Contro l  Comm .  1979 ) .  

3 . 4  ECOLOGY 

3 . 4 . 1 Terres tri a l  

3 . 4 . 1 . 1 Vegetati o n  

T h e  l oc a l  forest types o f  Vermont are grouped i nto seven  major  forest 
types because  o f  c ommon eco l og i ca l  re l at i on s h i ps ,  c on s i derab l e  i nterm i ng l i ng 
of  s pe c i es i n  tran s i t i on areas  between type s , l i m i ted d i str i b ut i on o f  s ome 
l oc a l  types , etc . Of  the seven  maj o r  fore s t  type s , s i x  are represe nted i n  
E s s ex a nd C a l edo n i a count i es , Vermon t .  Two add i t i o n a l  forest types are fo u nd 
i n  Grafton C o unty , New Hamps h i re ( K i ngs l ey 1976 ) .  These  forest types are 
des c r i bed i n  Append i x  C .  The  mapl e/beec h/b i rc h  forest type i s  the  most  exten- • s i ve o f  the maj o r  forest  types occurr i ng i n  E s s ex , C a l edon i a ,  and Grafton 
count i e s - - about  50 , 42 and 44% , respect i ve l y ,  o f  the tota l c ommerc i a l  t i mber-
l and i n  the three count i es . The s pruce/ f i r forest type  c ompr i s e s  about 30 , 
2 5 ,  and 22% o f  c ommerc i a l  t i mbe r l ands  o f  Ca l edon i a ,  E s s ex , and Gra fton  c o u nti e s .  
The re l at i ve extent o f  the  whi te and red pi ne forest type wi th i n  c omme rc i a l  
t i mber l ands  o f  C a l edon i a ,  E s s ex ,  a nd Grafton c o u nt i es i s  about 13 , 12 , and 14% 
res pec t i v e l y .  

As i de from t h e  c ommerc i a  1 t i mber l ands , addi  t i o na 1 forested areas o f  
Ca l edon i a ,  E s sex , a n d  G rafton c o u nt i es are c l a s s ed a s  noncomme rc i a l  fore s t l ands-
about  1 . 0 ,  0 . 2 ,  and 9 . 0% o f  the  three count i e s , re s pect i ve l y .  The noncommerc i a l 
category i nc l udes  produ ct i ve forest l ands , wi thdrawn from the fore s t  res o u rce  
base  for spec i a l u s e , and nonprod uc t i ve  fores t ;  the l atter typi c a l l y  occ u rs o n  
roc ky ri dges and  i n  wet l and env i ronme nts . Mos t  o f  the  other  vegetat i on type s 
occurr i ng i n  C a l edon i a ,  E s s ex , a nd Grafton count i e s  are re l at i ve l y  nondes c r i pt 
i n  c haracte r .  F o r  exampl e ,  13% o f  C a l edo n i a County i s  c l as s i f i ed a s  c ropl and  
( U . S .  Bur .  Census  1977 ) .  The percentage o f  c ropl and i n  E s s ex and G rafton 
count i e s  i s  about 3% eac h .  Vegetat i on types a s s o c i ated wi th  i nd u s tr i a l , 
commerc i a l , and res i de nt i a l  l and u s e s  a re a l s o  o f  nondes c r i pt c haracter .  

3 . 4 . 1 . 2  Wi l d l i fe 

The  Preferred Corr i dor  traverses  wi 1 d l  i fe hab i tat rang i ng from remote 
fore s t s  i n  the north to forest  i nterspersed  wi t h  act i ve a nd i nact i ve farm l a nd 
i n  the  v i c i n i ty o f  the  corr i dor ' s  s o uthern segments ( E R ,  Vo l s . 2 & 3 ) . Tne 
route i s  characte r i zed by wi l d l i fe a s s o c i ated wi th  borea l  forest to the north 

• and east  and by wi  1 d l  i fe o f  the northern h ardwoods  to the s o ut h  and wes t  
( U . S .  Dep. E ne rgy 1978 ) .  

--------------------------------------------------------------------------------------- - -
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Among  spec i es more  prev a l ent i n  the northern port i ons  o f  the route are 
furbearers  s u c h  as  b l ac k  bear ( Ursus  ame r i canus ) ,  marten ( Ma rtes ame r i cana ) , 
Canada l ynx ( Lynx c anadens i s ) , bobcat ( Lynx rufus ) ,  a nd s n owshoe  hare ( Lepus 
amer i canus ) .  G ame spec i es occurr i ng i n  the north i nc l ude moose  ( A l ces  a l ces ) 
and severa l  spec i es o f  waterfowl ( U . S .  Dep . E ne rgy 1978 ) .  Spruce grouse  
( Canac h i te s  canadens i s )  may a l so be  found  i n  app ropr i ate hab i tat i n  the northern 
port i ons  o f  the route . 

In the s o uthern port i ons  o f  the route , s u c h  furbearers as  l ong- ta i l ed 
wea s e l  ( Mu s te l a  frenata)  and m i n k  ( Mu s te l a  v i son ) are more preva l ent ( U . S .  Dep . 
E nergy 1978 ) . Wood d u c k  ( A i x  spo n s a )  a n d  wh i te - ta i l ed deer ( D ama v i rgi n i ana )  
are  game spec i es that  become more preva l ent i n  the  s outhern port i o n s  o f  the 
route . 

Wh i te- ta i l ed dee� i s  the most i mportant game spec i es i n  the reg i on ( God i n 
1977 ; H a l l s  1980 ; C . H . W i l l ey 1982 ) .  It i s  o f  part i c u l ar  i mportance to th i s  
s pec i es that overwi nte r i ng hab i tat be ava i l ab l e  i n  o rder to s u rv i ve the hars h 
wi nters . D u r i ng wi nte r ,  wh i te-ta i l ed deer tend to c ongregate i n  deeryards , 
wh i c h prov i de a source o f  fo rage and s he l ter from c o l d  and s now . Deeryards 
are c haracter i zed by the p resence  o f  a dense cover  of c o n i fers . The s ame 
a reas tend to be used  as deeryards from year to year , a l though  the i ntens i ty 
o f  u se  var i e s . Wi th i n  the study area , there are approx i mate l y  16 , 000 ha  
( 40 , 000  acre s ) o f  act i ve  and h i sto r i c a l  deeryards that have been  i de nt i f i ed by 
the New E n g l and Natural  Res ources  Center and the Vermont F i s h and Game Depart
ment ( Kl under Assoc . 1981 ) . The Preferred Corr i dor  c ro s s e s  up to 8 . 6 km 
( 5. 4 m i ) of known act i v e  and h i s to r i ca l  deeryards ( E R ,  Vo l . 3 - - App . B . D ) .  The 
corr i dor  c ro s se s  the eastern edge o f  an  extens i ve deeryard a s s oc i ated wi th 
Y e l l ow Bogs i n  the towns o f  Lewi s ,  B l oomfi e l d ,  and Brunswi c k .  The c o rr i do r  
crosses the we stern edge o f  a sma l l e r deeryard at t h e  base  o f  Wes t  Mounta i n  
and the eastern edge o f  a yard s o ut h  o f  G ranby V i l l age . The corr i dor  traverses 
two deeryards o n  the western s ho re o f  Moore Reserv o i r where i t  para l l e l s  an 
ex i st i ng r i ght- of-way for a 230- kV transm i s s i on 1 i ne .  No  deeryards a re tra
versed wi th i n  the New Hamp s h i re port i o n  o f  the s tudy a rea ( E R ,  Vo l .  2--
Exh i b i t  2 - 62 ) .  

3 . 4 . 2 Aquat i c E n v i ronment 

The 37 s treams to be c ro s sed by the p roposed transmi s s i on l i ne are l i sted 
i n  Tab l e  3 . 3 .  Most  s treams i n  the area are c o l dwater trout streams . Genera l l y ,  
good to exce l l ent trout s treams have the hab i tat characte r i s t i c s  g i ven  i n  
Tab l e  3 . 4 .  Trout s treams must  a l so ma i nta i n  temperatures adequate to meet 
req u i rements for s u rv i va l  and reproduc t i o n .  Tempe rature requ i rements for the 
maj o r  trout spec i es i n  the study a rea are p resented i n  Tab l e  3 . 5 . Several  
l a kes and ponds a l so occur  near the corr i dor  ( Se ct i o n  3 . 3 . 1 ) .  These  hab i tats 
prov i de c o l dwater and/or warmwater f i s he r i e s .  For examp l e , Notch Pond and 
South  Ame r i c a  Pond conta i n  eastern  bro o k  trout ( Sa l v e l i nu s  font i na l i s ) ; and 
Moore Reserv o i r c o nta i ns broo k trout , brown trout ( Sa l mo trutta ) , ra i nbow 
trout ( Sa l mo ga i rdner i ) ,  b rown b u l l head ( Icta l urus  nebUTOSu s ) , smal l mouth  ba s s  
( M i c ropte rus  do l om i e u i ) ,  wa l l eye p i ke ( St i zosted i o n  v i treum ) , c h a i n p i c kere l 
( Es ox n i ge r ) , and ye l l ow perch  ( Perea  f l avescens ) ( Vermont and New Hamp s h i re 
F i s h and Game Departments 1982- - persona l  c ommu n i cat i o n ) . Howeve r ,  due to 
oxyge n  dep l et i o n  that occurs  i n  Moore Reservo i r ,  the trout spec i es are ge�er
a l l y  c o n f i ned to the v i c i n i ty of tr i buta ry streams to the res erv o i r  . 
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Tab l e  3 . 3 .  Streams to be Cros s ed i n  Vermont a nd New Hamps h i re 
by the  P referred Corr i do r  and The i r P redomi na nt 

M un i c i pa l  
D i v i s i on 

Norton 

Lewi s 

B l oomf i e l d  

B r u n swi c k  

F e r d i nand 

Granby 

V i c t o ry 

L u n e n b e rg 

Concord 

L i tt l eton 

Mon ro e  

Game F i s h Spec i es 

Streamst 1 

Averi l l  Creek ( North Bran c h )  
Averi  1 1  C re e k  
Num b e r  S i x  B r o o k  

T r i b u tary to Logger B ro o k  
T r i b u ta r i e s  to B l ac k  Branch o f  

N u l hegan R i ve r  

N u l hegan R i ve r  
T r i b u t a ry t o  N u l hegan R i ve r  
T r i b u t a ry t o  Notch Pond Brook 

Notch Pond Brook 

E a s t  Branch o f  P a u l S tream 
P a u l  Stream 
South Ame r i ca Pond Stream 
Mad i s o n  Brook 

F i tc h  Brook 
Stony B ro o k  
To l ma n  B ro o k  
North Branch Wi l k i e  B ro o k  
South Branch Wi l ki e  Brook 
Pond Bro o k  

Rogers Brook 
S u i tor B ro o k  
Stream 
Hay H i l l  Brook Tri b u ta ry 

Carr B roo k 

Carr B roo k 
M i l es Pond Brook 
Roa r i ng B roo k Tri b u tary 
R oa r i ng B roo k 
M i n k  Brook 
J e ep Trai l Brook 
H a l l s  Brook 

Connec t i c ut R i ve r  

B i l l  L i tt l e  Brook 
Tri b u tary o f  C o nnect i c u t  R i ver 
Carter Brook 

Scarr i tt Brook 
Sm i th Brook 

P redom i nant 
Game Speci est2 

EBT"' 
EBT"' , L LS 
EBT 

EBT 

EBT 

EBT"' , BT 
EBT 
EBT 

EBT"' 

EBT"' 
EBT"' 
EBT"' 
EBT 

EBT 
EBT 
EBT 
EBT 
EST 
EBT 

EBT 
EST 
tBT 
EST 

EBT 

EST 
EBT 
EBT , RT 
EBT , RT 
EST , RT 

I n s i gn i f i ca n t  
E BT , RT"' 

EBT"'"' RT"'"' 
BT"'"' ' 

'
C P '  SMB '  

Y P , WP , BB 
EBT 
EBT 
EBT 

EST 
EST 

t 1  L i sted from northern start i ng p o i n t  ( V e rmon t )  t o  e n d  o f  Preferred Corri do r 
( New Hamp s h i re ) .  Sourc e :  E R  ( Vo l . 1 ;  V o l . 2 - - Exhi b i t  2-84 ; V o l . 3-
Exh i b i t  3-15 ) .  

t2 EBT = e a s t e r n  b ro o k  t ro u t ; LLS = l and l oc ked sa l mo n ; RT = rai nbow trout 
( s tee l head ) ; BT = b rown trout ; C P  = c ha i n  p i c ke re l ; SMB = sma l l mo u t h  b as s ; 
YP = ye l l ow perc h ; WP = wa l l eye p i ke ;  BB = b rown b u l l head ; "' =  stoc ked 
( s toc k i ng may actua l l y  occur i n  feede r ponds , e . g . , Notch Pond , Averi l l  
Ponds , South Ame r i c a  P o nd ) ; "'"' = occurrence p r i mari l y  need feeder streams . 
Source s :  DeLorme P ub l i s h i ng Company ( 1981a , 1981b ) ;  Wi ghtman ( 1982 ) ; 
I ngham ( 1982 ) .  
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Tab l e  3 . 4 . Hab i tat C haracte r i s t i c s  o f  Trout Streams 

Factor 

Cover 

Subs trate 

C urrent 

P o o l /r i f f l e rat i o  

W i dth/depth rat i o  

Hab i tat C haracter i s t i c s  Re l at i ve to 
Stream Rati ng 

Good 

Moderate undercuts , 
o r  brus h ,  stumps 

50% grav e l  

Moderate l y  vari ab l e  

7 5 : 2 5  o r  2 5 : 75  

Low 

Exce 1 1  ent 

Exte ns i ve undercuts , 
stump s , bru s h  i n  
stream c l o s e  to  b a n k  

100% grave l , rubb l e  

Extreme l y  var i ab l e 
acro s s  channe l , wi th  
numero u s  " edge s "  

Near 5 0 : 50 , wi th  good 
i nterspers i on 

Very l ow 

Source : G a l v i n ( 1979 ) . 

E a stern b roo k trout i s  the p redom i nant game spec i e s i nhab i t i ng mos t  
s t reams t o  b e  cros sed by the proposed l i ne ,  whereas brown trout a n d  ra i nbow 
trout ( stee l head)  are a l s o  e nc o untered i n  s evera l  o f  the s treams , e . g . , 
N u l hegan R i ver  and H a l l s  Broo k ,  respect i ve l y  (Tab l e  3 . 3 ) .  Pert i nent  l i fe 
h i story data for  these  spec i e s  are g i ven  i n  Tab l e  3 . 5 .  Sa l mo n i d s  are annua l l y  
stocked i n  s ome o f  the s treams o r  ponds  feed i ng i nto  the s treams that wi l l  b e  
traversed by the  p roposed  transmi s s i on l i ne ( Tab l e  3 . 3 ) .  Stoc k i ng i s  done to 
s upp l ement natural reproducti o n .  Genera l l y ,  heavy trout f i s h i ng p re s s u re 
nece s s i tates constant restoc ki ng ( Eddy and U nderh i l l  1974 ) .  

The  pr i nc i pa l  f i s he r i e s  near the  proposed term i na l  s i te are the Come rford 
Reservo i r  o n  the Conne cti cut  R i ver  and the Connec t i c u t  R i ver  downs tream o f  the 
reservo i r . In add i t i on to  the prev i ou s l y  menti oned spec i es , these  hab i tats 
c o u l d be ut i l i zed i n  the  future fo r the  At l anti c S a l mon  Restorati o n  P rogram 
( E R ,  V o l . 1- - p .  44 ) , a j o i nt effort between the N ew Hamps h i re F i s h  a nd Game 
Department and the U . S .  F i s h and W i l d l i fe Serv i ce to restore At l anti c s a l mo n  
to the  Connecti cut R i ver  ( ER ,  Vo l .  2 - - p .  57 ) .  Except for  l an d l oc ked s a l mo n , 
At l anti c s a l mo n  have been e s sent i a l l y  exti rpated from N ew E n g l and  due  to 
p o l l u t i o n  of spawn i ng ground s . H owever , the  water q u a l i ty of many former 
spawni ng s treams has  i mp roved wi th  the i n i t i at i o n  o f  str i c t  water q u a l i ty 
d i s c harge l i m i tat i on s , and s evera l  o f  the s treams c ou l d  meet the hab i tat 
requ i rements  neces s a ry for s ucce s s f u l  spawn i ng .  T o  date , At l ant i c s a l mo n  have 
not  been  s toc ked i n  the v i c i n i ty o f  Comerford Rese rv o i r . The N u l hegan R i ve r  
a n d  P a u l  Stream drai nage areas a re a l s o  cand i date a reas  f o r  future At l ant i c  
s a l mo n  managemen t  because  pre l i m i nary i nv e s t i gat i o n s  i nd i cate that these  areas 
conta i n potenti a l  spawn i ng and nursery hab i tat for  the  spec i es (W i ghtman 
1982 ) .  



Tab l e  3 . 5 .  

Parameter 

Spawn i ng season 

Spawn i ng tempe rature 

Spawn i ng hab i t a t  

E gg deve l opment 

La rva l deve l opment 

Therma l pre ference 

Therma l requi rements 
for sa t i s f ac t ory growth 

Therma l requi rements 
for spawn i ng 

Food 

Other requi rements and 
comme nts 

Li fe H i s tory Aspects of the Major Sa l mon i ds i n  the V i c i n i ty of the Preferred Corri dor 

Brook T rout 
( Sa l ve l i nu s  fon t i na l i s )  

Late s ummer to autumn . 

4 . 4- 9 . 4°C ( 40-49°F ) .  

Gravel beds i n  s ha l l ow 
[ u s ua l l y  < 0 . 3 m ( 1  f t ) ]  
headwater s t reams o r  
grave l l y  l a ke s ha l l ows 
where spr i ng upwe l l i ng 
and moderate c u rrent e x i s t .  

Hatch i n  50 to 100 days 
( T0 depende n t )  wi t h  upper 
l e tha l T 0  l i m i t  for 
deve l op i ng eggs � 1 1 .  7°C 
( 5 3°F ) .  

Rema i n  i n  nest unt i l yo l k  
sac absorbed . Become 
f ree- swimm i ng when �38 mm 
( 1 .  5 i n )  l ong . 

14- 19°C ( 5 7 . 2 - 66 . 2° F ) .  

;i20°C ( 68°f ) .  

;i 12 . 8°C ( 55°F ) .  

Aqua t i c  and terres t r i a l  
i nsec t s , mo l l us c s , 
c ru s taceans , f i s h ,  and 
sma l l mamma l s .  

D i s so l ved oxygen m i n i mum 
of 5 ppm throughout yea r .  
Water m u s t  b e  free o f  
heavy s i l t ,  nox i ou s  gases , 
and o ther p o l l utant s .  
Upper l etha l T 0  rang e :  
2 1 - 2 6 . 6°C ( 6 9 . 8- 79 . 8°F ) .  

L i fe H i s to ry Aspe c t s  o f  Sa l mon i d  Spec i e s  

Rrown T rout R a i nbow T rout At l a n t i c  Sa l mon 
( Sa l mo trutta ) ( Sa l mo ga i rdne r i ) ( Sa l mo s a l a � )  

Late a utumn t o  ea r l y  w i n te r .  

6 .  7 - 8 . 9°C ( 44 - 48°F ) .  

P r i ma r i l y  s ha l l ow ,  grave l l y  
headwa ters . 

Hatch i n  40 to 70 d ay s .  
E ggs w i l l  deve l op norma l l y  
a t  T 0  u p  to 10°C ( 50°F ) .  

Rema i n  i n  nest  unti l yo l k  
sac absorbe d .  7 - day T L5 0  
for sac t ry :  22-23°C 
( 1 7 . 6- 73 . 4° F ) .  

� 18 . 3 - 2 3 . 9°C ( 65-75°F ) .  

Aqua t i c  and terres t r i a l  
i nsects , c r u s tacean s , 
mo l l u s c s , amph i b i an s , 
f i s h ,  and rodent s .  

C a n  wi t h s tand l e s s  
favorab l e  e n v i ronments o f  
o f  l ower s t ream reache s .  
Upper c r i t i c a l  T 0  �25°C 
( 7 7°F ) .  M i n i mum d i s s o l ved 
oxygen t o l erance 4 . 5  ppm 
( s umme r )  and 2 - 3  ppm 
( w i n te r ) . 

U s ua l l y  sp r i ng .  

l0 . 0- 1 5 . 5°C ( 50 - 60° F ) .  

Sma l l e r t r i buta r i e s  o f  the i r  
r i ve r  hab i tat o r  i n l e t  o r  
out l e t  s t reams o f  the i r  l ake 
hab i ta t .  Spawn on f i ne 
grave l i n  r i f f l e s above a 
poo l .  

llatch i n  18 t.o > 100 days { T 0  
dependent ) .  Upper 1 °  l i m i t 
� 1 5 . 5°C ( 59 . 9°F ) .  

Become f ree- s w i mm i ng 3- 7 days 
a f ter hatch i n g .  

Op t i mum be l ow 2 1 ° C  ( 69 . 8°F ) .  

;i 2 1° C  ( 75°F ) .  

5 . 5- 1 3°C ( 4 1 . 9 - 55 . 4° F )  ( peak P ) .  
Zoop l ankton , l a rger 
c ru s tacean s , i nsects , s n a i l s ,  
l eeche s , f i s h ,  and f rog s .  

L i fe h i s tory characte r i s t i c s  
a re h i gh l y  v a r i ab l e  depend
i ng o n  l oc a t i on ,  type , and 
hab i t a t .  C a n  to l erate T 0  
range o f  0 . 0 - 28 . 3°C ( 32 - 83° F ) .  

f a l l .  

Commences when T 0  reac h 
6 . 1°C ( 4 3 ° F ) .  

T r i b u tary s t reams o f  
l ake s .  U s ua l ly spawn i n  
grave l l y r i f f l e s above 
o r  be l ow a poo l . 

llatch by A p r i l .  E gg s  
deve l op norma l l y  a t  T 0  
up to l 0 ° C  ( 50°F ) .  

Rema i n  i n  nest � 1  month 
unt i l  y o l k sac absorbed. 
Sac f ry med i a n  l e tha l T0 
22- 23°C ( 7 1 . 6 - 7 3 . 4 ° F ) .  

Aqua t i c  and terre s t r i a l  
i nsects and f i s h .  

Parr succumb t o  T 0  
between 3 2 . 9 - 3 3 . 8°C 
( 9 1 . 2 - 92 . 8° F ) .  

Sourc e s : Scott and C r o s sman ( 1 973 ) ,  C a r l ander ( 1969 ) , Eddy and Underh i l l  ( 19 74 ) ,  and Bec ke r ( 1976 ) . 
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Other f i s h  spec i es e nc o untered i n  the study area i nc l ude s l i my s cu l pi n ,  
b l ac knosed  dace , l ongnose  dace , carp ,  l ongnosed s u c ke r ,  wh i te s u c ker , common 
s u c ke r ,  and v ar i o u s  s pe c i es of s h i ners , darters , and s un f i s h  ( MacMart i n 1962 ; 
E R , Vo l .  2 - - E xh i b i t  2-44 ) .  

Detai l ed c haracte r i z at i o n s  o f  the benth i c  mac r o i  nvertebrates o f  the 
s t re am s  i n  the  project  area are not  ava i l ab l e .  Because  mos t  of the s t reams 
have hab i tat q u a l i ty c apab l e  of s upport i ng trout , i t  i s  l i ke l y  that the s tream 
ma i nta i ns a producti v e  benth i c  commu n i ty c omposed  o f  a d i verse  as s emb l age o f  
i nv e rtebrate s pec i e s .  The benthos  i s  probab l y  dom i nated b y  caddi s f l i es (Tr i 
c hoptera ) ,  mayf l i es ( Ephemeroptera ) ,  stonef l i e s  ( P l ecoptera ) ,  true f l i e s 
( D i ptera ) , s cuds  ( Amph i po da ) , and  c l ams  and  s na i l s  ( Mo l l u s c a ) - -wi th  s pe c i es  
i nd i c at i ve o f  good  to pr i s t i ne water q u a l i ty cond i t i on s  b e i ng pre v a l ent .  

3 . 4 . 3 Wet l ands  

Wet l ands  are systems where the water tab l e  i s  u s u a l l y  a t  o r  near the 
s u rface o r  where l and i s  covered by s h a l l ow wate r at l ea s t  per i od i ca l l y  
( C oward i n e t  a l . 1979 ) .  W i t h i n  the s tudy area , wet l ands are pr i nc i pa l l y  
mars hes  ( v egetat i on domi nated by gras s e s , reed s , rus hes , s e dge s , a n d  o ther 
nonwoody pl ants ) o r  swamps ( vegetat i on dom i nated by b u s he s  and tree s ) .  Other 
wet l and types present  i nc l ude bogs , pra i r i es , and ponds . The proposed  trans
m i s s i on l i ne corr i dor  c ro s s e s  o r  pas s e s  near  54  wet l ands  i n  Vermont and  two 
wet l and areas i n  New Hamps h i re .  Detai l ed i nformat i o n  o n  the wet l ands  i s  g i ven  
i n  Appe nd i x  B .  

3 . 4 . 4  Threatened and E ndangered Spec i es 

3 . 4 . 4 . 1 Vegetat i on 

Robb i ns c i nquefo i l ( Potenti l l a Robb i n s i ana ) , s i l ver l i ng ( Paronyc h i a 
argyrocoma s v a r .  a l b i montana ) , and sma l l who r l ed pogo n i a ( Isotr i a medeo l o i des ) 
are the o n l y  pl ant taxa i n  Vermont and New Hamps h i re that are c urre n t l y  pro
posed  or l i s ted by the federa l  government as threatened or endangered ( Storks 
and C row 1978 ; U . S .  F i s h W i l d l . Serv . 1980 ; Nagy and Ca l e f 1980 ; U . S .  F i s h 
Wi l d l . Serv . 1982a , 1982b ) .  Robb i ns c i nquefo i l i s  restr i cted to a l pi ne areas 
and i s  not found a l o ng the proposed  t ransm i s s i on corri dor ( C o u nt ryman 1978 ; 
Crow 1982 ) .  Sma 1 1  who r l ed pogon i  a has  not  been fou nd i n  any o f  the  towns 
through wh i ch the propo s ed corr i dor pas s e s  ( C ountryman 1978 ; Storks and C row 
1978 ; C row 1982 ) .  S i l ve r l i ng ,  found i n  N ew Hamps h i re ,  occurs  o n  montane 
l edges and bare s l ope s - -wh i c h do not occur near the  propo s ed corr i dor  s ec t i o n s  
i n  t h a t  s tate ( Storks  and C row 1978 ; C row 1982 ) .  Of  t h e  23  N ew E n g l and taxa 
under rev i ew for federa l l i s t i ng ,  o n l y  o ne- s i ded pond weed ( Potamogeton 
l atera l i s )  occurs near the  Preferred Corr i dor  ( U . S .  F i s h W i l d . Serv . 1980 ; 
C row 1982 ) .  T h i s  s pe c i e s  i s  found i n  q u i et , ope n  pond s . 

The Appl i ca nt 1 s cons u l tants found 18 taxa o f  rare pl a nts  dur i ng 1981 and 
1982 s u rveys  w i th i n  the Preferred Corr i do r  (Tab l e 3 . 6 ) . A l l o f  the  15 taxa i n  
Vermont are l i s ted as  endangered by the Vermont Agency o f  Env i ronmenta l 
Conservat i o n  ( 1975 ) .  However none o f  these  taxa are cons i dered a s  rare i n  
recent l i st i ngs  s po n sored by the  New Eng l and Botan i ca l  C l ub ( C ountryman 1978 ; 
C row et a 1 .  1981 ; C row 1982 ) .  The state o f  New Hamps h i re does  not  have a 
forma l  l i st o f  rare pl ants  a l though  the three taxa are cons i dered rare by 
l oc a l  botan i st s  ( Storks and C row 1978 ; C row 1982 ; C . T .  Ma i n ,  Inc .  1982 ) .  
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Tab l e  3 . 6 .  Rare P l ants  i n  the V i c i n i ty o f  the 
P referred Corri dor  Noted i n  the App l i cant 1 s 

F i e l d  Inves t i gat i o n s  

Vermont 

B raun 1 s  h o l l y fern  

Moccas i n  f l ower 

F rog  o rc h i s 

G reen wood l and orch i s 

Northern green orc h is 

Leafy wh i te orc h i s 

Round- l eaved orch i s  

Ragged orch i s  

P u rp l e  fr i nged orch i s  

Bastard h e l l ebore 

Nodd i ng l ad i es 1 - tres s e s  

Hooded l ad i e s 1 - t re s s e s  

Ratt l e s n a ke p l anta i n 

Spotted cora l root 

Trai l i ng a rbutus  

New  Hamps h i re 

B u l l et fern 

Sharp- l obed hepat i ca 

G ras s - of- Parna s s u s  

Po l y s t i c h um Braun i i 
v a r .  P u r s h i i 

Cypriped i um acau l e  

Habenar i a v i ri d i s  
var .  oph i ogl o s s o i de s  

Habenar i a c l ave l l ata 
var .  oph i ogl o s s o i de s  

Habena r i a hype rborea 
v a r .  h uronens i s  

Habena r i a d i l a tata 

Habenari a o rb i c u l ata 

Habena r i a l ac e ra 

Habenar i a psycodes 

Epi pac t i s H e l l ebori ne 

Spi ranthes cernua  

Spi ranthes Romanzo f f i ana  

Goodyera tes s e l ata 

Cora l l o rh i za mac u l ata 

Epi gaea repens  

C rystopte r i s b u l b i fera 

Hepati ca acut i l oba 

Parna s s i a  gl auca  

Sourc e :  Vermon t  E l ectr i c  Transmi s s i on Compa ny ( 1982 ) ; 
C . T . Mai n ,  Inc . ( 1982 ) ; Aquatec I nc .  ( 1983 ) . 
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3 . 4 . 4 . 2 W i l d l i fe 

T here are four  taxa o f  wi l d l i fe 1 i s te d  by the  federa 1 governmen t  a s  
threatened o r  endangered that cou l d  pos s i b l y  o c c u r  a l ong  port i o n s  o f  the  
corr i do r :  ba l d  eag l e ( Ha l i aeetus  l eucocepha l u s ) ,  peregr i ne fa l c o n  ( Fa l co  
peregri n us ) , I nd i ana  bat (Myoti s soda l i s ) , eastern cougar ( Fe l i s  c o nc o l ar  
c o uga r ) , and  e a s tern  t i mber wo l f  ( Ca n i s l upus ) ( U . S .  Dep . E n ergy 1978 ; 
U . S .  F i s h  Wi l d l . Serv . 1982a ) .  I n  addi t i o n , the  s tates  o f  Vermon t  and  
New Hamp s h i re recog n i ze n i ne other spec i es a s  req u i ri ng protecti on ( Tab l e  3 . 7 ) .  

3 . 5 SOC IOECONOMI C  

3 . 5 . 1 I ns t i tut i o n a l  Setti ng 

Each  o rgan i zed town i n  Vermont  and New Hamp s h i re i s  governed by a board 
o f  s e l ectme n .  Those that are u norga n i zed ( Ferd i nand , Lewi s ,  Avery ' s Gore , and 
Averi l l )  are represented a nd admi n i s tered by a s up e rv i s o r  and  p l anner  as the 
U norga n i zed Towns of E s sex C o unty . I n  the few towns near the Prefe rred Corr i do r , 
comm un i ty s e rv i ces  and ut i l i t i es are adequate to meet c urrent needs . However , 
as  i n  the rest o f  the  c o untry , b udget prob l ems  are occurri ng . 

3 . 5 . 2 Popu l at i o n  

Most  o f  the  Vermont towns traversed by the Prefe rred Corr i do r  are l ow
dens i ty rura l  o r  u npopu l ated areas , except for the  s outhernmos t  segment o f  the 
corri dor  wh i ch i s  s l i gh t l y more sett l ed .  I n  genera l , l arge r concentrat i on s  of 
pop u l at i o n  i n  the s ta te are found  ' f u rther south  o r  wes t  of the  corr i do r ,  
part i c u l a r l y  a l o ng I nters tates 89 and 91 . Past  popu l at i on trends  and  projec
t i o n s  to 2000  i n  the  towns  d i rec t l y  a l ong  the  corr i dor  are s hown i n  Tab l e  3 . 8 . 
The l arges t  concentrati on o f  popu l at i on wi th i n  the  e nt i re s tudy area i s  found  
i n  the town o f  L i tt l eton  i n  Grafton  County , New Hamp s h i re .  Seasona l  ( vacat i o n  
o r  s econd home s )  popu l at i o n  for the  ent i re North  Country Reg i on i n  New Hamp s h i re 
( i nc l u d i ng Grafton C o unty )  i s  projected at one-th i rd o f  the res i dent pop u l ati o n .  
Thus , dur i ng the spr i ng , s umme r ,  and  fa l l months , the res i dent popu l at i o n  o f  
the G rafton  C o un ty port i o n  o f  the propos e d  route i s  about  1- 1/3 t i me s  the  
f i gures  s hown i n  Tab l e 3 . 8 ( No rt h  Country Counc . 1978 ) .  I n  the wi nter month s , 
the  popu l at i o n i s  l ower because  many peop l e  i n  the tour i s t  i nd u stry l eave the 
a rea to wo rk  i n  rec reati o n  fac i l i t i es i n  the south . 

Percentage g rowth between  1970 and 1980 was s ubstan t i a l  i n  the town s h i p s  
o f  t h e  s o uthern ha l f  o f  t h e  route a l though , i n  abs o l ute n umbers , the i nc reases  
were fa i r l y  sma l l .  P roject i on s  we re based  o n  these  recent growth p atte rns  and  
thus  s how s i m i l ar sma l l i ncreas e s  for the next two decade s .  

3 . 5 . 3 Empl oyment and  Econom i c s  

The major  emp l oyment b a s e  i n  E s sex County ,  c urrent l y  and  over  the  past  
decade , i s  man u factu r i ng- -wh i c h  accoun te d  fo r s l i g ht ly  more than  80% 
( 1066  wor kers ) o f  tota l county emp l oymen t  i n  1980 ( Vt .  Dep . Emp l oy .  Trai n .  
1981 ) .  A s l i ght  i nc rease  i n  the who l es a l e and  reta i l trade s ector s i nce 1970 
re f l ects  the i nc reased  i ntere s t  i n  touri sm  i n  the  area .  The emp l oyed l abor 
forc e  o f  E s sex County n umbered about 1300 i n  1980 , up about 400 pers o n s  from 
1970 (Vt .  Oep . Emp l oy .  Tra i n .  1981 ; Vt . Dep . Emp l oy .  Sec . 1971 ) .  The 
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• 
Tab l e 3 .  7 .  Habi tat Preferences  for  Wi l d l i fe Spe c i e s  

Protected by Fede ra l o r  State Regu l at i o n s  

Preference for  Hab i tat T;tEet 1 

F o re s t  C l earcut/ Agr i -
Taxon M i xed Hardwood Softwood Regrowth Wet l and c u l ture 

C ommon l oo n  5 4 5 

B a l d eag l e 1 1 3 1 

Peregr i ne  fa l co n  3 5 

Coope r 1 s hawk 4 4 4 2 3 

Marsh  hawk 5 3 

Red- s h o u l dered 
h awk  3 3 2 4 5 3 

Osprey 1 1 4 2 

Wh i p- poor-wi l l  4 3 1 5 2 

Eastern  b l ueb i rd 4 1 4 
• Ind i ana  bat 4 4 4 3 5 1 

Ma rten 2 1 5 3 4 1 

Ti mber wo l ft2 4 2 3 5 4 

E a s tern  c o ugart2 4 2 3 5 4 

Canada l ynx 4 2 3 5 4 

t l 1 = Low preference  o r  corre l at i on ; 5 = H i g h  pre ference o r  corre l at i on ;  
- = Ab senc e .  

t2 G od i n ( 1977 ) c o n s i de r s  these  spec i es exti rpated i n  New E n g l and .  

Sourc e :  u . s .  Depa rtment o f  E ne rgy ( 1978 ) .  

• 



• 

• 

• 
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Tab l e  3 . 8 . Popu l at i on Trends and Proj ect i on s  A l ong  the 
Preferre d  Corr i do r  

Town 

E s sex C o unty 

N o rton  
Avery ' s  Gore 
Averi l l  
Lew i s 
B l oom f i e l d  
B r i ghton 
Ferd i nand 
B ru nswi c k  
East  Haven  
Ma i ds tone  
Granby 
V i ctory 
G u i l dh a l l 
Lunenburg 
Conco rd 

1960 1970 

241 207 

8 

212 196 
1365 

16 14 
62  45 

164 197 

56 52 
46 42 

1237 1061 
956 896 

1980 

Actua l  Proj ected 

184 

115 
118 

12 
82 

280 
77* 
70 
56 

671* 
1138 
1125 

261  

21  

180 
1548 

15 
47 

437 

65  
53  

1468 
1346 

% C hange 
1970- 1980 

- 11 

- 4  

- 14 
82 
42 

35 
33 

7 
26  

1990 

350  

38  

185 
1850 

18 
5 3  

647 

85 
69 

2122 
1988 

2000 

439 

60 

229 
2198 

22 
67  

939 

108 
86 

2756 
2684 

C a l edon i a  County 

Waterford 

Grafton County 

L i tt l eton 

460 586 882 945 51 1106 1274 

Monroe 
Lyman  

5003 
421 
201  

5290  
385 
213 

5 554 
280 
616 

5 
- 27 
188 

5780 
313 
768 

6025 
353  
958  

S o urce s :  Vermont ( Es sex and C a l edo n i a  Count i e s )  

1960 , 1970 , and 1980 ( actua l ) - U . S .  B ureau o f  the  C e n s u s  
( 1980- - a s  pres e nted i n  E R ,  V o l ume 3- - Exh i b i t  3-11) ; 

1980 ( proj ected) ,  1990 , and 2000 - Vermont  State P l a n n i ng O f f i c e  
( 1978- - pp. 5 5  and 5 7 )  ( projec t i o n s  based  o n  1975 popu l at i on 
c o�nts and trends ) ;  

* - Delorme P ub l i s h i ng Company ( 198la- -p .  5 ) .  

New H amps h i re ( Grafton County )  

1960 , 1970 , and 1980 ( actua l ) - North Country Counc i l  
( 1978- - pp.  4- 5 ,  8- 9 ) ; 

1990 and 2000 - New Hamps h i re O f f i ce o f  State P l a n n i ng ( 1981-
pp. 6 ,  8) . 
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S t .  J o h n s bu ry Labor  Market Area i nc l udes  t h e  po rti o n  o f  C a l edon i a County wh i ch • i s  a l ong  the  propo s ed corr i dor  ( i n  add i t i o n  to severa l  other  c ommun i t i es ) .  
S i nce  1975 , empl oyment has  been d i str i buted more even l y  acro s s  manufactur i ng 
( 22% ,  or 2300 wo r ke rs ) ,  trade ( about  18% ) , serv i ce s , and government ( ea c h  
a b o u t  15%)  ( Vt .  D e p .  Empl oy .  Trai n .  1980? ) .  The S t .  J o h n s bu ry L a b o r  Market 
Area had about  11 , 500  wo rkers i n  1980 , an  i nc rease  o f  about 800 from 1970 
( V t .  Dep.  Empl oy . Sec . , 1970? ; Vt . Dep.  Empl oy . Tra i n 1982 ) .  Unempl oyment 
trends i n  both  E s sex C o unty a nd the  St .  J o h n s bu ry Labor  Market Area has  para l -
l e l ed s tate trends , but  the rate has  been cons i s ten t l y  h i gher  over  the  pas t  
decade . T h e  1980 rate was approx i mate l y  8% , wi th  50% o f  the u nempl oyed from 
construc t i o n  and manufact ur i ng i nd u s t r i e s  ( Vt .  Dep. Empl oy . Tra i n .  1980? ; 
Vt . Dep.  Empl oy . Sec . 1975? ) .  

The L i tt l eton  Labor Market Area i n  Gra fton  County ,  N ew H amps h i re ,  i nc l udes 
many towns s o uth  of the Prefe rred C o rr i do r  a s  we l l  as  L i tt l eton and Monroe . 
I n  genera l , the  L i tt l eton  Labor Market Area i s  an  econom i ca l l y  depres sed and 
stagnant area , re l at i ve to  the  rest of the  s tate of New Hamps h i re .  In Apr i l 
1981 and Apri l 1982 , the L i tt l eton  Labor Market Area i n  New Hamps h i re had the 
smal l es t  c i v i l i an l abor  force ( about  13 , 000 ) of any market a rea  i n  the s tate 
and the s econd h i ghest  unempl oyment rate ( 11 . 3% i n  Apri l 1981 ; 13 . 7% i n  Apr i l 
1982 , not  seasona l l y  adj us ted ( N . H .  Dep. Empl oy . Sec . 1982 ) .  These  u nempl oy
ment rates are cons i de rab l y  h i gher  than  those  of the state overa l l ,  wh i c h  had 
4 . 9% i n  Apri l 1981 and 8 . 4% i n  Apr i l 1982 . Apr i l i s  tradi t i ona l l y  the  month 
of h i ghe s t  unempl oymen t  i n  N ew Hamps h i re ,  and annua l average unempl oyment 
f i gures  s i nce  1976 for the  area of the Preferred Corr i dor  have ranged from 
8 . 9% i n  1976 and  1977 , to a l ow of 5. 9% i n  1978 , to 7 . 6% i n  1981 ( Ra i mond i  
1982 ) .  

• 
The  New Hamps h i re Trave l C o u nc i l ( 1980 ) has  e s t i mated that , i n  1979 , 

tour i sm pro v i ded " 23 . 2% o f  state and l oca l revenues "  ( gathered through  taxe s , 
l i c ense  and entry fees , and  s o  o n )  a nd 11% o f  the  s tate ' s j o b s . An  annua l  
payro l l  o f  a l mo s t  $17  m i l l i on from touri sm i s  e st i mated for the  L i tt l eton  
Market Area , about 27% o f  the tota l payro l l  ( North Country Counc . 1982 ) .  
Empl oyment oppo rtun i t i es are pro v i ded not o n l y  by d i rect empl oyment i n  tour i s t  
fac i l i t i e s  and serv i ce s  ( d i n i ng a nd l odgi n g ) , but  a l s o  b y  jobs  res u l t i ng from 
other needs ( e . g . , stati o n s ) o f  touri sts , of peopl e who wi s h  to be o r  are 
part-year  res i dents , and o f  ret i ree s . Var i o u s  res i dents  o f  the  a rea-- empl oyed 
i n  or own i ng c o n s truct i on- re l ated b u s i nes ses , g r'ocery s tores , boo kstore s , and 
auto repa i r  fac i l i t i es-- have  e s t i mated that between 10 a nd 50% o f  t he i r b u s i ness  
i s  from nonfu l l - t i me res i dents  ( Payne 1982 ) .  

W i th  two except i o n s , the Vermont towns  a l o ng the  proposed  corr i dor  re l y  
heav i l y  o n  property taxes  f o r  the i r revenue s , rang i ng from about 50 t o  80% o f  
total  revenue .  The except i o n s , B l oomfi e l d  and B r i ghton , re l y  o n  fede ra l and 
s tate government revenues  ( Ha n s o n  1982 ) .  T h i s  s i tuati o n  i s  c ha racter i s t i c  of  
mos t  rura l comm un i ty gove rnments , as  i s  the fact that the ma j o r  expend i tu re i n  
th i s  k i nd o f  commun i ty i s  for s c h oo l s ( B urche l l a nd L i s t o k i n 1980 ; Hanson  1982 ) .  
New Hamps h i re has  no genera l s tate s a l e s  o r  i nc ome tax ( De lo rme P ub l . C o .  
1981b ) , a l though  towns have  an  annua l  res i dent tax o f  $10 per res i dent between 
the ages o f  18 and 65 years ( N . H .  Dep. Rev . 1981 ) .  P roperty taxes  make up 80% 
o f  revenues  for serv i ce s  ( i nc l ud i ng educat i on )  for L i tt l eton ( Town o f  L i tt l eton 
198 1 )  and about 45% for Mon roe ( Town of Monroe 1981) . 

• 



•• 
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3 . 5 . 4  Hous i ng 

Hous i ng data i n  Vermont and  New Hamp s h i re are ava i l ab l e o n  a c o unty 
bas i s .  I n  1980 , E s s ex County had 3 , 704 u n i ts  and  C a l edo n i a 1 1 , 611 u n i ts  
( i n c l ud i ng vacant  and seasona l  u n i ts ) , up 1 3  and 21%, respec t i v e l y , s i nc e  
197 0 .  I n  1970 , abou t  18% o f  E s s ex C o unty ' s hous i ng was vacant o r  u s ed 
s e a s o na l l y  as  c ompared to o n l y  8% o f  C a l edon i a  County ' s hous i ng .  T h i s d i f
ference proba b l y  ref l ects  E s s ex County ' s greater appe a l  as  a vacat i o n  a rea as  
we l l  a s  the more  stra i ned  econom i c s i tuat i o n  i n  the county . Vacancy rates  for 
renta l  hous i ng i n  1980 were 6 . 2% for E s s ex County ,  7 . 4% for  C a l edon i a  C o unty , 
and  11 . 1% for  G ra fton County ( U . S .  B u r .  C e n s u s  1981) .  

I n  1979 , there were 10 temporary l odg i ng estab l i s hments  ( p r i ma r i l y  motel s ,  
i nn s , and  hote l s )  wi t h  a total  o f  119 rooms and a capac i ty o f  350  guests  i n  
E s sex C o unty . I n  C a l edo n i a C o unty , there were 32  l odg i ng e s ta b l i s hments w i th 
544 rooms and a capac i ty of 1379 persons  ( D o novan  1982 ) .  I n  G rafton  C o unty , 
there were 14 l odg i ng estab l i s hments  (Wh i te Mounta i ns Reg i o n  A s s oc . , u ndated ) .  
Many more l odg i ng estab l i s hments  are l i s ted i n  towns  j u st to  the  south  o f  the  
s tudy area  wi t h i n  easy c ommu t i ng d i stance o f  the propos e d  route . These  f i gures  
have rema i ned f a i r l y  c o n s tant over  the past  f i ve years . I n  Vermont , heav i es t  
tou r i s t  demand pe r i ods  are Octobe r , J u l y ,  a n d  Augus t .  I n  the w i nter months  
( J anuary to Mar c h ) ,  demand i s  l ower and s ome o f  the e stabl i s hments are c l osed  
( D o novan  1 982 ) . Tour i s t  demand i n  New Hamp s h i re i s  more c o n s i s tent year- round , 
dropp i ng o f f  o n l y  i n  the  s pr i ng mud  and rai ny season .  

3 . 5 . 5 Transportat i o n 

Ve rmont towns a l ong  the Pre fe rred Corr i dor  are reached by two north-south  
route s :  State Route 102  a l ong  the  Connecti c ut R i ver  and  S tate Route 114 , 
wh i ch para l l e l s  the route o f  102 about 24 to 32  km ( 15 to 20  m i ) f urther wes t  
( F i gure 2 . 3 ) .  Connec t i ng these  routes are State Route 105 , between B l oomf i e l d  
and I s l and Pond  ( and o n  we s t  to N ewport ) ; a sma l l road between  Granby and 
G u i l dha l l ;  U . S .  Route 2 ,  between Lunenberg and St . J o hn sbury ; and the maj o r  
h i g hway I - 9 3 , f rom the  Moore Dam area to S t .  J o h n sb u ry .  I n  New Hamps h i re ,  
I - 93 , a maj o r  m u l t i l ane  road , c o nnects  the  s tudy area wi th  the  rest o f  the 
state to the  s o uth  and wi th Vermont ' s  maj o r  north- south  i nterstate route , 
I - 9 1 .  C urrent l y , I - 9 3  ends i n  New Hamp s h i re a t  L i tt l eton a n d  i s  c on nected to 
Vermont by U . S .  Route 18/13 5 .  U . S .  Route 135  f o l l ows the Connec t i cut  R i ver 
through the s tudy area s o utheast  of L i tt l eton .  Cons tructi o n  i s  underway to 
extend I - 9 3  acro s s  the Connec t i c u t  R i ver  b e l ow Moore Dam ( ER ,  Vo l . 2-- p .  46 ) .  
I - 93  has  an  annua l  ave rage da i l y traf f i c  v o l ume o f  about 4000 i n  t he proposed 
project area ( E R ,  Vo l . 2 - - E x h i b i t  2 - 35 ) .  

W i t h i n the  New Hamp s h i re p o rt i o n  o f  the study area , the  mos t  heav i l y  used  
eas t-we s t  route  i s  U . S .  H i ghway 302 , w h i c h  i n  1980 had annua l  average da i l y  
traf f i c  v o l umes o f  about  3200 t o  3500 ( E R ,  Vo l . 2 - - Exh i b i t  2- 35 ) .  U . S .  302 i s  
a maj o r  connector between  the Wh i te Mounta i ns N at i o n a l  Fore s t ,  a n  i mp o rtant 
recreat i o n  attrac t i o n ,  and the states o f  Vermont , N ew Hamp s h i re ,  and  Ma i ne 
( No rth  Country Counc . 1978 ) . The B o s to n  and Ma i ne Ra i l  road cro s s e s  the 
New H amp s h i re port i on of the s tudy area . 

The proposed 1 i ne w i  1 1  c ro s s  State Routes  114 and 105 , the  G ranby
G u i l dha l l Road , and U . S .  Route 2 ,  a l l p r i ma r i l y  two - l ane road s . U . S .  Route 2- 
a s  a maj o r  east-we s t  route acro s s  Vermont , New Hamp s h i re ,  and  Ma i ne- - i s  the 
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mos t  heav i l y trave l l ed o f  the three , at  an  average da i l y  vo l ume o f  about 250 0  
v e h i c l e s .  T h e  state routes have 600  t o  750 veh i c l e s per day a n d  t h e  road • between Granby a nd G u i l d h a l i has  o n l y  about 40 ( ER ,  Vo l . 3 - -pp.  112- 113 ) .  A l l 
roads i n  the a rea  carry s ome truc k traf f i c ,  pr i ma r i l y  re l ated to the t i mber 
i nd u s try . T i mber  c ompany roads used for  l og g i ng ope rati o n s  are found throughout  
pr i vate company f o rest l and . In  New Hamps h i re ,  the Preferred Corr i dor  c ro s s e s  
I - 9 3  a n d  U . S . H i ghways 18/135 a n d  302 . 

3 . 5. 6  P u b l i c  C o nc erns 

C i t i zens  have  part i c i pated i n  heari ngs  o n  the  proposed l i ne a nd o ne 
organ i zed group ( Vermont P ub l i c  I ntere s t  Research  Group) has  been  pa rti c u l a r l y  
act i v e  i n  meet i ngs  a n d  heari ngs  a n d  i n  d i s s em i nati ng i nformat i o n  o n  t ra n s 
m i s s i on l i ne i mpacts  ( see , e . g . , N . H .  B u l k Powe r S uppl y  S i te E v a l . Comm . a nd · P ub l i c  Ut i l .  C omm 1981- 1982 ) .  Is s ue s  o f  c o ncern have  i nc l uded hea l th e ffects  
( both  from l i ne ope ra t i o n  a nd herb i c i de u s e ) , re l i ab i l i ty o f  a fore i gn source  
o f  powe r ,  need  f o r  power ,  c hanges i n  q u a l i ty of  l i fe as  a res u l t of  pe rcei ved 
greater acces s i b i l i ty and l owe red scen i c q u a l i ty ,  changes  i n  l an d  v a l ues , l o s s  
o f  tour i s t  b us i ne s s , tax a s s e s sments  o n  the ut i l i ty ,  and a l ternat i ve ene rgy 
s ources  ( Gr i ffen  1982 ; P l  acey 1982 ; Payne 1982 ; Edson  1982 ; Cox , undated ; 
Brunne l l 1982 ; N . H .  B u l k Power S uppl y  S i te Eva l . Comm . and Pub l i c  Ut i l .  Comm . 
1981- 1982 ; Ga i nza  1982 ) .  A report o f  a 1982 " energy ana l ys i s "  o f  B r i ghton , 
Vermont , was pre se nted i n  s upport o f  the econom i c  bene f i ts o f  the a l ternat i ve 
o f  cons ervati o n  as  oppos ed to generati ng more e ne rgy ( G reenberg 1980 ) .  
Respo n s e s  to the propo s ed l i ne are m i xed , i nd i c ated by the reso l ut i o n  o f  
Wate rford , Ve rmont , i n  wh i ch 58 we re i n  favor  o f  c o n s truct i o n  o f  the proposed  
l i ne and 40 were i n  oppo s i t i on ( Farmer 1982 ) .  The s e l ectmen of  Wate rford 
q u a l i f i ed th i s  reso l ut i on by stati ng that town s h i p  s upport was g i ven  o n l y  i f  • there we re no  s e r i o u s  e n v i ronmenta l i mpact s ,  despi te potenti a l  tax gai n s  to 
the town s h i p  s ho u l d the l i ne be cons tructed ( B .  Wi l l ey 1982 ) .  

A c o n s i derab l e  amount  o f  c i t i zen  part i c i pati o n  i n  New Hamps h i re has  a l s o  
occurred i n  t h e  c ontext o f  the propos ed pro j e c t .  Attendance h a s  been h i gh at 
the New H amps h i re B u l k Powe r S uppl y  P ub l i c  U t i l i t i e s  Comm i s s i on hear i ng ,  DOE 
pub l i c  meet i ngs , and meet i ngs prese nted by the Appl i cant  as the Preferred 
Route was b e i ng  deve l ope d .  Severa l c i t i ze n s ' groups have been organ i zed i n  
oppo s i t i on to the route , one o f  wh i c h  ( Power L i ne Educat i on F un d )  was forma l l y  
repres e nted by l eg a l  c o u n s e l  a t  the hear i ngs  o f  the S i te Eva l uati o n  Comm i ttee 
and P u b l i c  Ut i l i t i es Commi s s i on regard i ng the proje c t .  N umero u s  l ette rs  t o  
t h e  ed i tor o f  a l oc a l  newspaper  h a v e  appeared expre s s i ng v i ews i n  suppo rt o f  
a n d  i n  oppo s i t i on to the  l i ne ( e .  g .  , News a n d  Senti n e l  1981 ) .  A t  1 east  one 
l oc a l  newspape r  carri ed an  edi tori a l  expres s i ng d i s appo i ntment wi t h  the 
respo n s e  of the New Hamps h i re B u l k Power Suppl y S i te E v a l uat i o n  Commi ttee and 
P ub l i c  U t i l i t i es Commi s s i on to s peec hes  of concerned c i t i zens  (The C o ur i e r  
1982 ) .  F orty- f i ve phys i c i an s  s i gned a s tatement- -wh i c h appeared i n  l oc a l  
papers- - as k i ng f o r  a morator i um o n  t h e  construct i o n  o f  t h e  propos ed l i ne unt i l 
more i s  known about the hea l th effects  o f  s uc h  a l i ne ( Phys i c i an s ' Statement 
1982 ) .  

• 
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3 . 6 V ISUAL RESOURC ES  

3 . 6 . 1 Lands c ape of the Study Area 

The s tudy a rea i s  l arge l y  a v i s ua l l y  attract i ve rura l and natura l area . 
H i l l y a nd mounta i nous  terra i n i s  d i s sected by a radi a l  networ k  o f  streams . 
The  v a l l eys , f i l l ed wi t h  g l ac i a l outwa s h  and l ac ustr i ne and a l l uv i a l  mater i a l , 
are l ev e l  and freq u e n t l y  boggy . In genera l , s umm i t  e l evat i o n s  i nc rease  from 
s o uth  to no rth , wi th  e l evati o n s  of approx i mate l y  260  m ( 850  ft ) a l o n g  the  s ho re s  
o f  Moore Rese rv o i r  to e l evat i o n s  over 1000 m ( 3408 f t )  a t  mounta i n  pea k s  i n  the 
nort h .  Except on the v a l l ey f l oors  and h i gh h i l l tops , the central  and northern 
port i ons  o f  the study area are heav i l y  wooded . G l a c i o f l u v i a l  depo s i t i on features 
are part i c u l a r l y  extens i ve and the  forms o f  many of the  bedro c k h i l l s  i n  the 
area are a symmetr i c a l l y  eroded by g l ac i a l  proces s e s  ( Newton  1977 ) .  The Vermont 
Scenery C l as s i f i cat i o n  and  Ana l y s i s  Report ( Vt .  State P l a n .  Off .  and P u b l i c  
Serv . Board , undated)  h a s  c l as s i f i ed the  l andform s  i n  Vermont i nto four  s e r i e s :  
( 1 )  mounta i ns , ( 2 )  s teep h i l l s ,  ( 3 )  r o l l i ng h i l l s ,  and  ( 4 )  undu l at i ng l an d .  
T h e s e  l andscapes a r e  a l s o  appl i cab l e  to the  N ew Hamps h i re s egment o f  the 
c o rr i d o r .  The l andscape types wi t h i n the  study a rea i nc l ude : 

( 1 )  Mounta i n s  

( a )  T h e  Monadno c ks Mounta i n s  a r e  s cattered peaks  and  re l ated h i l l s i n  
the eastern  part o f  Vermont . In a l l c a s e s , they s trong l y  contrast  
the i r i mmedi ate s u rround i ng s .  T he i r  c o n f i gurat i on var i e s  from 
regu l a r to i rregu l ar c o ntouri ng , a nd they are obv i o u s l y  d i s persed .  
There are  o n l y  a few i ns tances  o f  s pati a l  e nc l o s ure by the Monadno c ks • 

( 2 )  Steep H i l l s  

( a )  The Northern Steep H i l l s  are i n  the  northeastern part o f  Vermont and 
run  over i nto  New Hamps h i re .  They a re mos t l y  i rregu l ar i n  form , 
g i v i ng a rough  s cu l ptured appearanc e .  The h i l l s  are a l mo s t  a l l 
c onnected , but  are meanderi ng and  s o  are n o n l i near i n  d i rect i o n .  
They tend t o  have o n l y  a med i a l  amount  o f  spat i a l  enc l os ure . 

( b )  The Northern Vermont Steep H i l l s  s ub s e r i e s  i s  a sma l l band o f  h i l l s  
a 1 o ng the Connecti c u t  R i ver .  They are i nterspe rs ed wi t h  water 
bodi e s . Mos t  h i l l s  are regu l ar l y  contoured , but are , for the mos t  
part , i nd i v i dua l  a n d  d i s persed .  Because  o f  t he i r i nd i v i du a l i ty ,  
they c reate a h i g h  amo unt  o f  s pati a l  e n c l o s ure . 

( 3 )  Ro l l i ng H i l l s  

( a )  The New E ng l and R o l l i ng H i l l s  s ub s er i e s  c o n s i sts  o f  a l a rge area i n  
northeas t  Vermont wh i ch i s  s i m i l ar to  ro l l i ng h i l l s  i n  s o uthern 
New E ng l a n d .  Some h i l l s  are d i spe rs ed wi th  very l i tt l e  d i rec t i o n  
a n d  l es s  connectedne s s .  Because  o f  the var i ati o n  i n  form s , there i s  
a med i a l  amount  o f  s pati a l  enc l os u re c reated . 

( b )  The Eastern  Vermont Ro l l i ng H i l l s are i n  east-centra l  Vermont and 
are d i rect l y  a s s o c i ated wi th  the  East-Coast  Vermont H i g h l ands  but 
have re l at i ve l y  l ower e l ev at i o n s . They have a great amount  of  
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i rreg u l ar i ty and  are al mo s t  al l c o nnecte d .  There i s  no  pattern to  
• the i r d i str i b u t i o n . They prov i de a med i al amount  o f  spat i al 

e n c l o s ure . 

( 4 )  Undu l at i ng Land 

( a) The I s l and  Pond  lowl ands  i s  a smal l sect i o n  of l and  around  I s l and 
Pond . It i s  mos t l y  wetl and wi th  s ome h i l l oc ks .  The  c o n f i gurat i o n  
i s  i rreg u l ar and d i spersed .  

3 . 6 . 2 Corr i dor  Landscape Descr ipt i o n  

T h e  fo l l ow i ng i s  a b r i e f  d e s c r i pt i on o f  the corr i dor  l ands cape , i ts 
l andforms , promi nent  feature s , v i s ta po i nts  ( p o i nts  where peop l e c o ngregate to 
e n j oy a natural s etti n g ) , trav e l  road s , and s i gn i f i cant v i ews hed areas ( areas 
of h i gh v i s i b i l i ty that wou l d be d i sturbed  by the i ntroduct i on of maj o r  man
made feature s ) .  T raf f i c  vo l umes are i nd i cated i n  Sect i o n  3 . 5 . 5 .  S u rrou nd i ng  
areas w i th  e l evat i o n s  greater than 750  m ( 2500 ft ) are al s o  d i s c u s sed  due  to 
the i r  spec i al p rotect i o n  from deve l opme nt statu s  g i v e n  by the Ve rmont Env i ron
mental C o ntro l Act ( Act 250 ) o f  1970 . The fo l l owi ng  l andscape descr i pt i o n  i s  
adapted from the E R  (Vo l s .  2 & 3 )  and the T ransmi s s i on L i ne  Study for the 
Q uebec- New E ng l and I ntert i e  ( Vt .  Dep . P ub l i c  Serv . 1982 ) .  The  l ettered segments 
correspond to the areas i dent i f i ed o n  F i gure 2 . 3 . A more detai l ed mapp i ng o f  
the s e  v i s ual re s o u rces  can be  found i n  the E R  ( Vo l . 2 - - Exh i b i t  2 -25 ; Vo l .  3 - 
Appe n d i ce s , Map s V- 1/V- 8 ) . 

Segment A .  Once  i n  the U r. i  ted States ,  the  P re fe rred Corr i dor  c ro s s e s  

• State Route 114 i n  Norto n , wh i c h  has been  des i gnated as a s c e n i c  road o n  the 
Northeast Dev e l opment As s oc i at i o n  tour gu i de map . The l andform s  al ong  th i s  
segment b e l ong  to the New E n g l and Ro l l i ng H i l l s  s ub s e r i e s  wh i c h i s  a var i ed 
undu l at i ng topography wi th i so l ated l ow h i l l s  and l akes . Var i o u s  pasture and 
ti l l age l ands  are i nterspersed between forested areas . 

Segment B .  T h e  Prefe rred Corr i dor  c ro s s e s  a sect i o n  o f  Northern Vermont 
Steep H i l l s  wh i ch i s  a remote fore s t  area and pas s e s  through a " sadd l e" betwe e n  
B l ac k  and Trophy mountai n s .  Th i s  area i s  c haracter i zed b y  a l arge mas s i f w i th 
s ome of the h i ghest  e l evati o n s  i n  the corr i do r ,  i . e . , 750 to 990 m ( 2500  to 
3300 ft ) .  The h i l l s  are regu l ar ,  d i spersed , and offer  a h i g h  degree o f  c l o s ure . 
The s i de s l opes  o f  Gore Mountai n ,  espec i al l y  the  northern  and s outhern  faces , 
are u s e d  for fore s try .  The northwe s t  s l ope o f  G o re Mountai n i s  v i s i b l e from 
State Route 114 and the open  areas i n  Canada. I n  th i s  area , Gore , Round , 
Trophy , B l ac k ,  and Lewi s mountai n s  al l reac h  e l evat i o n s  above 750 m ( 2 500  ft ) .  
The corr i dor  cont i nues  through  an area that contai n s  the s outh s l opes  o f  the  
footh i l l s  o f  B l ac k  Mou ntai n .  

Segment C .  Near the j unct i o n  o f  Logger B roo k and B l ac k  B ranch o f  the 
N u l hegan R i ve r ,  the corr i dor  e nters  a w i de u ndu l at i ng exposed  val l ey ( the 
Ye l l ow Bog  area)  that i s  a l arge wet l and drai ned by several b ranches  o f  the 
N u l hegan R i ve r .  It i s  bordered  by the  steep h i l l s  o f  the Potas h Range ( 1800 
to 2000 ft) on the  east and by the  I s l and Pond  Undu l at i ng Low l ands  on the 
wes t .  The  up l ands wi th i n th i s  area are used for fore s t ry ,  and exten s i ve 
roadways ex i s t .  The corr i do r  then  c ro s s e s  State R oute 105 and the  Canad i an 
Nat i o nal Rai l road l i ne .  State Route 105 has has been  des i gnated as a s c en i c  

• road i n  the No rtheas t Dev e l opment As s oc i ati o n  tou r  g u i de map . A n umber of  
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seasona l  res i dences  are l ocated a l o ng the h i g hway and j us t  to  the  nort h  a l ong 
the  N u l hegan R i v e r .  

Segmen t  D .  The corr i dor  extends through  the F renc h , Wes t , and Seneca 
mounta i n  area wh i ch d i v i de s  the Y e l l ow Bog area to the  nort h  from the  Fer
d i nand Bog area to the  s o u t h .  A n umbe r o f  t h e  mounta i n  pea ks i n  th i s  a r e a  o f  
New Eng l and R o l l i ng H i l l s  are above 750 m ( 2500 ft ) .  There are two s i gn i f i 
cant  notches i n  th i s  area , o ne at Stevens  B ro o k  and the other  between Notch  
Pond  Mounta i n and North  Notch  Mounta i n .  

Segment E .  The corri dor  traverses  the Ferd i nand Bog bas i n  near South 
Ameri can Pond  and  a l o ng Paul  Stream . Th i s a rea i s  re l at i v e l y  f l at and vege
tated wi th  s of twoods  and l ow b r u s hy growt h .  It i s  s urrounded on three  s i de s  
by s teep mounta i ns  a nd i s  i n  t h e  No rthern Steep H i l l s  and New Eng l and R o l l i ng 
H i l l s l andform s e r i e s .  The area i s  used  for  forestry and i s  acce s s i b l e  o n l y  
o n  paper company road s . 

Segment F .  The corr i do r  extends to the  east  o f  Nurse  Mounta i n  and near 
the v i l l age o f  G ranby .  T h i s area has  patches  o f  c l eared l and o n  the s i de s  o f  
s cattered steep h i l l s . The G u i l dha l l /Granby road that  runs  f rom G a l l up M i l l s 
and Granby o n  the wes t  toward State Route 102 and the v i l l age o f  G u i l d h a l l o n  
the e a s t  h a s  been des i gnated as  a scen i c  roadway i n  t h e  Northeast Dev e l opment 
As s oc i at i on tour  gu i de map.  The road runs  between  the h i l l s  and  offers pano
ramas to the V i ctory B a s i n  and the  open  pasture area east of the  v i l l age of 
Granby . A number of res i dences  exi s t  o n  Shore Road , s o utheast  of the  G u i l d
ha 1 1  /Granby Road . The  corri dor  then  extends through an exposed  boggy area 
( V i ctory B o g )  s urrounded by ro l l i ng h i l l s . Th i s area can  be o b se rved from a 
few pl aces  a l ong  the central  north- south  road , e spec i a l l y  at the  Moose  R i ver  
C ro s s i ng ( h i s to r i c Damo n 1 S C ro s s i ng l ocated wes t  o f  the proposed  trans m i s s i on 
1 i ne ) .  

Segment G .  As the  corri do r  extends s o uth , i t  e nters the Carr B ro o k  bas i n  
a nd then the M i l es Pond  area- - an area o f  s teep,  d i s pe rs ed h i l l s . In th i s  
sect i on the  o n l y  area greate r than  750 m ( 2 500 f t )  i s  M i l e s Mounta i n ,  l ocated 
to the  wes t  of the corri dor .  The l and pattern i s  forest wi th  a number o f  
m i xe d  seasona l a n d  year- round homes at M i l es Pond a n d  a l ong O regon Road .  The  
corr i dor  cros s e s  the maj o r  east-we s t  h i ghway , U . S .  Route 2 ,  wh i ch i s  cons i de red 
a s c en i c  roadway as  des i gnated by the tour g u i de map of the No rthe a s t  Dev e l op
ment As soc i at i o n .  

Segment H .  The area from U . S . Route 2 i n  the town o f  Concord to the area 
of l and adjacent to Moore Reservo i r  i s  c haracte r i zed by steep h i l l s  a l o ng the 
north  s ho re of Moore La ke , wi th  h i g h  p l a te a u s  cut by s treams runn i ng s o uthward 
to the l a ke . The l and pattern  i s  mature , s econd-growth hardwood  wi t h  very few 
c l ear i ng s . The  north s ho re o f  Moore Reserv o i r  and parts o f  the NE PCO trans
m i s s i on corr i do r  are  v i s i b l e  from New Hamps h i re Route  135  acro s s  the Connect i cut  
R i v e r .  

Segment I .  Between Moore Res e rvo i r ,  the s ubstati o n  a rea at Comerford 
Res e rv o i r ,  and the propo s e d  converter te rm i  na 1 1 ocat  i on ,  the topog raphy i s  
ro l l i ng to s teep. The  l and i s  mos t l y  wooded , a l though  there i s  agri c u l tura l  
l and i nterspe rs e d  wi th  woo d l ots  o f  both ha rdwood  and s o ftwood  t ree s . Bes i de s  
t h e  two dams a n d  a s s o c i ated faci l i t i es o f  powerhou se s , s ub stati o n s , a n d  trans
m i s s i on l i ne s , the area  i nc l udes l oc a l  farm s , res i dences , and State Route  18/135 
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and the nea r l y  c ompl eted I nters tate 93 .  The propo s ed route f o l l ows e x i s t i ng • 115- kV and 230- kV transm i s s i on l i ne s  for  mo s t  o f  i ts l ength  between Moore 
Reservo i r and C ome rford Stat i on .  At the propo sed termi na l s i te ,  approxi mate l y  
85% o f  the a rea i s  wooded and  the  b a l ance i s  u nde r c rop c u l t i v at i o n .  

3 . 7 CU LTURAL R ESOURCES  

3 .  7 . 1 P re h i s to r i c  S i te s  

Man h a s  l i ved i n  Vermont a n d  New Hamps h i re for  at l ea s t  10 , 00 0  years , 
s i nee the  retreat o f  the 1 a s t  g l ac i e r .  P re h i s to r i c peep 1 e s  preferred to 
occ upy the  r i ve r  v a l l ey s  and adjacent  te rraces  and upl ands  and d i d  not i nten
s i ve l y  o c cupy mounta i nous  and s teep- s l oped areas . A l though  the  ent i re s tudy 
area has  not been  c omprehe ns i ve l y  s urveyed for  archaeo l og i ca l  s i te s , the  mo s t  
l i ke l y  s i te l oc at i o n s  wi th i n  t h e  s t udy area i nc l ude the  N u l hegan , Moose , 
Ammonoo s uc , and C onnect i cut  r i ver  va l l ey s  and adjacent s t ream areas . 

There a re no  known a rc haeo l og i c a l  s i tes  wi th i n  the s tudy area l i s ted i n  
the Nat i ona  1 Regi ster  o f  H i sto r i c P l aces . The  New Hamp s h i re Arc heo 1 og i ca  1 
Soc i ety has s tated that pre h 1 s to r i c mate r i a l  has  been  c o l l ec ted i n  and near 
L i tt l eton  ( E R ,  Vo l .  2 - - p. 5 1 ) .  Howeve r , th i s  does  not  prec l ude the  pos s i b i l i ty 
that und i scovered s i tes  m i ght  ex i s t  a l o n g  the propo s ed transm i s s i on route . 
For  exampl e ,  s t reams l ocated a l ong  the P refe rred C o rr i do r  route m i ght  have 
been attrac t i ve  l oc at i o n s  for  h u nt i ng or f i s h i ng of pre h i stor i c peopl e s .  
Other  s i te s  m i ght  i nc l ude  q uarry i ng  s i te s , where raw mate r i a l s for too l s were 
obta i ne d ; man u factur i ng s i te s , where too l s  were fab r i c ated and repa i red ; 

• hunt i ng and butche r i ng  s i te s ; and l arge v i l l age s i te s  ( Vt .  Agency E nv i ro n .  
Conserv . 1978 ) .  S u c h  s i tes  c o u l d  prove i mpo rtant s o u rces  o f  i n fo rmat i on about 
the reg i on ' s  pre h i s to r i c era . The Vermont State C omprehe ns i ve O utdoo r R e c rea-
t i on P l an s tates that i f  pre h i s to r i c  s i te s  are not protected , mos t  o f  Vermont ' s  
pre h i s to r i c her i tage wi l l  be gone wi th i n  100 years  ( Vt .  Agency E n v i ron . C o n s e rv . 
1978 ) .  

3 .  7 . 2 H i s to r i c  S i tes  

The  h i stor i c res o u rces  o f  Vermont and New Hamps h i re are d i verse  ( Vt .  
Age ncy E nv i ro n .  Conserv . 1978 ) , i nc l u d i ng  dwe l l i ngs , v i l l ages , covered b r i dges , 
pub l i c  b u i l d i ng s , c h urc he s , tavern s , s c hoo l s ,  and farms ( Tab l e  3 . 9 ) .  The 
s tudy area wa s not i ntens i ve l y  sett l ed by E uropean sett l ers  unt i l after the 
Ame r i can  Revo l u t i o n .  Sett l ements  we re c o nce ntrated a l o n g  the r i v e r  v a l l ey s , 
and many o f  the  h i stor i c s tructure s  rema i n i ng today are l ocated i n  the  var i o u s  
v i l l ages  o f  t h e  s tudy are a .  

T h e  New Hamps h i re State H i stor i c  Pre s e rvat i on O f f i c e  has  i nd i cated that 
the towns o f  Beth l ehem , L i tt l eton , and  Monroe i nc l ude s truc t u re s  or d i s tr i cts  
that wou l d  be e l i g i b l e for the  Nat i ona l  Regi s t e r .  I t  has  a l s o  i nd i cated that 
the Farm and Forest  Museum l ocated near Beth l e hem i s  h i stor i c a l l y  s i gn i f i cant 
( E R , Vo l .  2--p.  5 2 ) .  

3 . 7 . 3 Pa l eonto l ogi c a l  S i tes  

There are no  known pa l eonto l og i c res o u rces  wi th i n  the v i c i n i ty o f  the  • P re fe rred Corr i do r  ( E R ,  Vo l .  3- - p. 51 ) .  
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Tab l e  3 . 9 .  Vermont and New Hamps h i re Study Area S i tes  l i sted 
i n  the Nat i on a l  and State Reg i s ters  of H i s to r i c  P l aces  

Town o r  Area S i te Name 

NAT IONAL REGISTER  OF H ISTOR IC P LACE S  

C a l edon i a  County 

Danv i l l e v i c i n i ty 
East  B urke 
Lyndon  
Lyndon  
Lyndon v i c i n i ty 
Lyndon v i c i n i ty 
Lyndon v i c i n i ty 
Lydonv i l l e 
Mc i ndoe Fa  1 1  s 
Peacham 
Ryegate v i c i n i ty 
S t .  J o h n s bu ry 
S t .  J o h n s b u ry 
S t .  J o hn s b u ry 
S tannard 
Stannard 

E s sex County 

Lem i ngton 
lunnenbu rg 
Is l an d  Pond 

G rafton C o unty 

Beth l ehem v i c i n i ty 
L i tt l eton  

G reenbanks  H o l l ow Covered B r i dge 
B u r k l yn H a l l 
C hamber l i n  M i l l  Covered B ridge 
O l d  Schoo l ho u s e  B r i dge 
B rad l ey Covered B r i dge 
B u rr i ngton Covered B r i dge 
Centre Cove red B r i dge 
Dar l i ng Inn 
Mc i ndoes Academy 
E l k i ns  Tave rn 
Wh i teha l l House  
F a i rbanks , F ra n k l i n  House  
Ra i l road Street H i stor i c D i s t r i c t  
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N e l s o n  House  
H ud l oc k  House  

Sourc e s : U . S .  Department o f  the  Inter i o r  ( 1979- 1982 ) ; Vermont 
Departme nt o f  Pub l i c  Se rv i ce ( 1982 ) . 
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4 .  ENVI RONMENTAL CONSEQUENCES  

4 . 1 CONSEQUENCES  OF  THE  PROPOSED I NTE RCONNECT 

4 . 1 . 1  A i r Q ua l i ty 

The greates t  i mpact to a i r q u a l i ty wi l l  be from fug i t i ve dust  generated 
d ur i ng  c l ear i ng  and con struct i o n  acti v i ti es .  A l though  p os s i b l y  l oc a l l y  heavy 
at t i me s , the dust  wi l l  genera l l y  not be bothers ome at d i s tances  o f  more than  
300 m ( 1000 f t )  from the  s o u rce due to grav i tat i on a l  settl i ng o f  the dust  
part i c l e s .  At t h i s d i stance , the concentrat i on wi l l  have fa l l en to l es s  than  
o ne- tenth o f  the  i n i t i a l  concentrati on ( S u l l i va n  and  Woodc o c k  1982 ) .  Wateri ng 
has  been s h own to be an e ffec t i ve  and i nexpe ns i ve method to reduce dust re l eases  
by  as  much  as  95% from a hau l  road  i f  the  road  was  wate red twi ce a n  hour  
( Maxwe l l et  a l . 1982 ) . Under  norma l cond i t i o n s  o f  wateri ng ,  the maj o r  i mpact 
s ho u l d  not extend more than  100 m ( 300 f t )  from the dust source .  D u r i ng 
con s tructi o n  o f  the l i ne ,  contractors wi l l  be  requ i red to p ro v i de dust- contro l 
meas u res to avo i d  undue  i mpac t .  

Ai r q u a l i ty i mpacts from gaseous  p o l l utants from d i e s e l  exhausts , i . e . , 
s u l f u r  d i ox i de and  n i trogen oxi des , wi l l  be  m i nor  and trans i tory due  to the  
mob i l e  nature o f  the  s ou rces . Because  of  th i s ,  the  emi s s i o n o f  these  gases  
wi l l  not cause  o r  contri bute to any a i r q u a l i ty v i o l at i o n .  The  amou n t  o f  
carbon monox i de a n d  hydrocarbons  re l eased from d i e s e l  eng i nes  i s  a l s o  sma l l 
and  wi l l  not  cause  a ny v i o l at i o n  o f  a i r q ua l i ty standards . 

The  rema i n i ng p o l l utant o f  c o ncern , ozone , i s  u n i que  i n  the case  o f  
transmi s s i on l i ne s . O rd i nar i l y ,  o z o n e  i s  a secondary po l l utant formed by the 
i nterac t i o n  of hydrocarbon s , ox i de s of n i troge n , and u l trav i o l et radi at i on 
wi t h i n s u n l i gh t .  I n  t h e  c a s e  o f  h i gh- v o l tage transm i s s i on l os s , ozone  i s  
d i rec t l y  p roduced by the conductor corona o f  the tra n smi s s i on l i ne s . Under 
wo rst- case  cond i t i o n s , ozone l ev e l s o f  about  20 �g/m3 ( 10 ppb ) above bac k
ground  have been measured under l i ne s  operat i ng at ±400 to ±500 kVOC ( Oroppo 
1979 ; Krupa and Pratt 1982 ) .  H i ghest  produc t i o n  rates o f  ozone  from the l i ne 
occur  duri ng fou l  weather ,  wh i c h i s  the t i me o f  l owes t  p roduct i on rate o f  
o zo ne as  a secondary p o l l utant from o t h e r  s ources because  o f  t h e  absence  o f  
s u n l i gh t .  A number  o f  f i e l d  exp e r i ments  have  determ i ned that ground- l eve l 
o z o ne c o ncentrat i on s  due  to the transmi s s i on l i ne c orona  are u s u a l l y  i nd i s
t i ngu i s hab l e  from bac kgro und  concentrati o n s  ( Sebo et a l . 1976 ; Roach  et a l . 
1978 ) .  Meas u rements o f  ozone under a l i ne operati ng under the same cond i t i o n s  
as  the  p roposed l i ne res u l ted i n  no  ozone  be i ng detected abo v e  bac kg ro u nd i n  
a ny weather cond i t i o n s  ( J o hn s o n  1982a ) .  

I n  s ummary , l oc a l  amb i ent  a i r q u a l i ty wi l l  be o n l y  s l i gh t l y  and  tempo rar i l y 
i mpacted by fugi t i ve dust  em i s s i o n s  i f  m i t i gati ve  meas ures are emp l oyed duri ng 
con struct i o n .  Re l ease  o f  gaseous  po l l utants wi l l  n o t  res u l t i n  s i gn i f i cant 
i mpacts  o n  l oc a l  a i r q ua l i ty .  

4- 1 
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4 . 1 . 2 Land Features  and  U s e  

4 . 1 . 2 . 1 G e o l ogy and  S o i l s  

Geo l ogy 

The construc t i o n  and  ma i ntenance  of  the p roposed  transm i s s i on fac i l i ty 
wi l l  genera l l y  have  l i tt l e o r  no  i mpact o n  the  geo l og i c  features o f  the reg i o n .  
I n  contrast , many o f  t h e  geo l og i c  features wi l l  be  o f  cons i derab l e  i mportance 
i n  route s e l ect i o n , construct i o n , and  operat i on o f  the  tran sm i s s i on system . 
For  examp l e ,  system re l i ab i l i ty can  be  affected by u n s tab l e  a reas , l an ds l i de s , 
and  other  natura l  hazards s uc h  as  earthqua kes . L i ne  construct i o n  can  b e  
i n f l u e nced  by t h e  bedroc k c o nd i t i ons  s uc h  a s  steep s l op e s  a n d  s ha l l ow a nd/or 
wet s o i l s . Spec i a l  d es i gns  and  care f u l  s i t i ng ,  there fore , a re req u i red to  
mi n i m i ze the i mpacts  o f  these  hazards  and obstac l e s o n  the transm i s s i on sys tem .  

The  natura l geo l og i c  c o nd i t i on s  d i rec t l y  affect i ng the l oc at i on o f  the  
P referred Corr i do r  i nc l ude areas  wi th  exce s s i ve s l opes  a nd u n i que  geo l o g i c 
areas . Wi th i n  the s tudy area , maj o r  areas o f  exc es s i ve s l opes ( over  25%) are 
i dent i f i ed for ( a )  the  B l uff-M i d d l e Gore Mounta i n  comp l ex i n  the towns of  
Averi l l  and Lewi s ;  ( b )  the Temp l e- M i l es Mounta i n comp l ex i n  the towns of  
Vi ctory , Lunenburg , and Concord ; and ( c )  the East  Haven  Range i n  the town o f  
East  H a v e n  Town and  much  of  the town o f  Waterford . About  10% o f  the P refe rred 
Corr i do r  extends  ac ro s s  areas  of exce s s i ve s l ope ( K l under  A s s o c .  1981 ) .  The  
constructi o n  o f  transmi s s i on l i ne structures o n  steep s l opes c o u l d req u i re 
add i t i o n a l  s upport i ng structure s  to  e n s ure  m i n i mum ground  c l earance and  c ou l d  

• 

re s u l t i n  pote nt i a l  i mpacts from i nc reased  e ro s i on dur i ng  and  a fter  cons true-

• t i on , wi th s ub s equent  l os s  o f  s tructural  s upport .  If  the  propo s ed m i t i gat i v e  
mea s u res  a r e  i mp l eme nted ( see  Sect i o n  4 . 3 . 2 . 1 ) , i mpacts due  to e ros i on o n  
steep s l opes  wi l l  be  re l at i ve l y  m i n o r .  

Several  a reas  wi th i n  the stu dy area we re i de nt i f i ed as U n i que  Geo l o g i c a l  
Areas i n  t h e  1972 Ve rmon t  L a n d  Capab i l i ty Maps , b u t  there a r e  no  s u c h  areas 
wi t h i n the  P re fe rred Corr i dor ( K l under  As soc . 1981 ) . The  c l o s e s t  u n i que  
geo l og i ca l  features  to the  P re fe rred Corr i dor  are the c l i ffs  o f  B l ac k  and 
B ro u s seau  mounta i n s  ( hu ndreds o f  meters [ s evera l h u nd red feet]  from the edge 
o f  the r i ght- o f-way ) and  the wes te rn s ho res  o f  La ke Averi l l  ( 1 . 6 km [1  m i ] 
away ) .  By l ocat i ng the corr i do r  s uf f i c i e n t l y  far  from mounta i n  c l i ffs , damage 
to the fac i l i t i es dur i ng l ands l i de s  or the i nducti o n  o f  s l i de s  due to con struc
t i o n  acti v i t i es wi l l  be  avo i de d .  

Because  transm i s s i on l i nes  are des i gned  t o  wi thstand  a c o n s i derab l e  
amou n t  o f  bend i ng o r  twi s t i ng , s e i sm i c acti v i ty o f  l ow o r  med i um i ntens i ty 
wi 1 1  have  l i tt l e o r  no  e ffect o n  the l i ne .  I n  the event  o f  a maj o r  earth
quake , however , repa i rs to the s tructures may be  req u i red .  Genera l l y ,  the  
h i stori ca l ( 1534- 1977 ) s e i smi c i ty record i nd i cates  m i nor  s e i sm i c act i v i ty 
wi th i n  and  s urround i ng the  s t udy area ( Ch i b u r i s 1981 ) .  

Sand  and grav e l  re s o u rces  to b e  used  for foundat i o n , acc e s s  road , and  
s ub s tat i on constructi o n  p urposes  wi l l  be  extracted from a few e s kers and kame 
depo s i ts adjacent  to the  wa l l s  of g l ac i a l l y  formed v a l l eys . These  res o u rces  
are o f  l oca l  i mpo rtance  on ly  and  wi l l  not be  undu ly  stra i ned  by constructi o n  
act i v i t i es .  

• 
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• S o i l s  

• 

• 

Most s o i l d i sturbance  wi l l  occur  d ur i ng the construct i o n  phase  o f  the 
p roposed p roj ect . The  degree o f  i mpact a nd i ts durat i o n  w i l l  depend o n  con
struct i on acti v i ti es and s o i l characte r i st i c s .  I nc reases  i n  e ro s i on are 
l i ke l y  to occur  when the s o i l i s  expos e d  o r  d i sturbed , e . g . , i n  c l e ar i ng 
r i ghts-of-way o r  constructi ng roads and s ub stat i o n  s i te s .  These  i mpacts w i l l  
cont i nue  unti l s uf f i c i ent  revegetat i on has  occurred to rep l ace  s o i l - re ta i n i ng 
ground cover ; th i s  wi l l  take about s i x  to twe l ve months . T h e  potenti a l for 
e ro s i on i s  greatest when ra i nfa l l i s  heavy or dur i ng spri ng s nowme l t  cond i t i o n s . 
The  s ub sequent runoff  fro m  these  events can  cause  s heet , r i l l ,  o r  g u l l y  eros i on .  
Cons truct i on o f  transm i s s i on towe rs o n  steep s l opes  can  a l s o  res u l t i n  s l ope 
and s o i l i ns tab i l i t i e s , i ncreased e ro s i on ,  and  sed i mentat i o n .  

T h e  amount o f  eros i on that w i l l  occur  a l o ng a r i ght- o f-way and acc e s s  
roads wi 1 1  be  a d i rect func t i o n  o f  t h e  amount o f  vegetat i o n  that must  be  
c l eared (Asp l undh  Env i ro n .  Serv . 1977 ) .  I n  open , c l eared areas s uc h  a s  f i e l ds 
o r  l ogged areas , e ro s i on rates wi l l  rema i n  re l at i ve l y  u nc hanged duri ng ri ght
o f-way construct i on because  l i tt l e  further c l ear i ng i s  necessary .  E ro s i on 
rates w i l l  i ncrease  up  to one- h u ndred fo l d i n  heav i l y fores te d  areas whe re 
much  c l ea ri ng i s  req u i red and no  vegetat i ve cover rema i n s .  Where s ome vegeta
t i ve  cover rema i ns  after c l ear i ng , eros i on l os s e s  wi l l  be  l ower- - o n l y  about 
ten ti mes above norma l , fore sted s o i l s .  Because o f  the much  smal l er area 
i nv o l ved , e ro s i on due  to r i ght-of-way c l ear i ng w i l l  b e  neg l i g i b l e i n  contrast 
to e ros i on re s u l t i ng from t i mber  harvest i ng acti v i t i es i n  the reg i o n .  Approx
i mate l y  1000 ha  ( 2500 acre s )  are harves ted per year i n  E s s ex C o unty , compared 
to the one- t i me c l ear i ng of up to 480 ha  ( 1200  acre s )  for the proposed  r i ght
of-way ( ER ,  Vo l .  3 ) . 

The  movement o f  heavy mach i nery over  the s o i l dur i ng con struct i on and 
ma i ntenance per i ods  may s ub s tant i a l l y  i mpact l oc a l  areas o f  s o i l .  Such  move
ment may res u l t i n  compacti on o f  s urface s o i l s  o r  remova l  of upper s o i l hor i 
zons . Mechan i ca l  c ompacti on  o f  the s o i l s  genera l l y  reduces s o i l p roduct i v i ty 
by reduc i ng rates o f  water i nf i l trat i on and perco l at i o n , restr i cti ng root 
p enetrati o n , and i ncreas i ng s urface wate r runoff  o r  pend i ng .  Such i mpacts , 
a l though  l oca l i zed i n  extent o f  are a  d i sturbed , w i l l  be  most harm f u l  i n  areas 
where ri ghts-of-way c ro s s  agri c u l tura l  l ands . Because  the P referred Corri dor 
crosses  few areas of farm l and o r  p r i me agri c u l tura l  s o i l s  ( see  Secti o n  3 . 2 . 1 
and 3 . 2 . 2 ) , s uc h  i mpacts wi l l  b e  sma l l .  Where r i ght- o f-way p a s s e s  through  
act i ve  comme rc i a l  fore s t , the i mpacts due to ri ght- of-way c onstruct i o n  w i l l  be  
l e s s  than the i mpacts res u l t i ng from  t i mber  harves t i ng acti v i t i e s .  

Excavati o n  o r  bac kf i l l  acti v i t i e s  a s s oc i ated wi t h  road and  tower con
s truct i on and s ub stat i o n  s i te p reparat i o n  may a l s o  c hange s o i l c haracter i st i c s  
b y  m i x i ng t h e  s o i l pro f i l e ,  b r i ng i ng roc k fragments o r  b o u l ders  to t h e  s urface , 
i nterrupt i ng i nf i l trati o n  and drai nage , and i nc reas i ng eros i on .  Wi th  e ffecti ve  
m i t i gat i ve mea s u re s  ( see  Secti o n  4 . 3 . 2 . 1 ) ,  many o f  the  i mpacts a s s o c i ated wi th 
s uc h  d i sturbances  w i l l  b e  m i no r ;  wi thout m i t i gati o n , topso i l  fert i l i ty may be  
s er i ou s l y  i mp a i red a l though  s uc h  i mp a i rment wou l d b e  very l oc a l  i n  extent .  

Many o f  the  s o i l s  w i th i n the  Preferred Corr i dor  are  potenti a l l y  poor 
bases  for road constructi on because o f  exc e s s  wetne s s , pond i ng ,  s h a l l owne s s , 
and s to n i nes s .  Such  l i m i tati ons , howeve r , can  b e  ove rcome by proper eng i neer
i ng tec h n i ques  and s u i tab l e  roadbed p reparat i o n .  S uch  re str i cti ons  a re l es s  
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prob l emat i ca l  fo r deve l opment of temporary roads to be  used by construc t i o n  • v e h i c l es .  

Where acces s  roads a re constructed through  l umber  c ompa ny l ands  and  a re 
used  for  t i mb e r  harv e s t i ng  a s  we l l as  powe r l i ne ma i ntenance , the  e ro s i on 
l os se s  f rom the  access  road wi l l  be  att r i b uted to both acti v i ti e s .  J o i nt u s e  
o f  the acce s s  road s  by the powe r company and  t h e  l umber  c ompa ny wi l l  reduce 
the n umber of new roads cons tructe d  by e i ther  company and , as  a res u l t ,  wi l l  
m i n i m i ze eros i on l os s e s  att r i butab l e  to the  transm i s s i on l i ne .  

After constructi o n  o f  the r i ght- o f-way , eros i on prob l em s  may s t i l l  pers i st 
whe re a reas  s uc h  a s  towe r s i te s , access  roads , and  excavat i on s  have  not been  
adequate l y  resto red to a t i ght cover  by natu ra l  p l ant  s ucces s i o n or  arti f i c i a l  
seed i n g .  Spec i a l  attent i on must  b e  pa i d t o  resto rat i on o f  d i s tu rbed areas · on 
r i ghts- o f-way , e v e n  i f  th i s  must  be  done  s ome t i me a fte r the l i ne has  been  i n  
u s e  ( As p l undh  E nv i ro n . S e rv . 1977 ) .  

O f  the 9 5  km ( 59 . 5 m i ) o f  the  P re fe rred C o rr i do r ,  about 9 km ( 5 . 5 m i ) 
passes  over  s o i l s  and o v e rb urden materi a l s  that a re l es s  than  1 . 5-m  ( 5- ft )  
th i ck .  Because  construct i on o f  towe r foundati o n s  i n  these  so i l s  req u i res the 
u s e  o f  rock d r i l l i ng and  b l a s t i ng  tec h n i ques  that doub l e  o r  tr i p l e foundat i o n  
construc t i on  t i me s , t h e s e  s o i l s  h a v e  b e e n  avo i ded wherever  p o s s i b l e .  Where 
encounte red , howeve r , constructi o n  acti v i t i e s wi l l  acc e l erate s o i l e ros i on 
rates because  these  s h a l l ow s o i l s  a re u s ua l l y  l ocated o n  moderate to s teep 
s l opes  and  may be spa rs e l y  vegetated . The  potenti a l  v o l ume o f  e roded s o i l i s  
re l at i v e l y  sma l l because  o f  the t h i n n e s s  o f  these  s o i l s ,  and  the total  area to 
be  adve rs e l y  affected by constructi o n  acti v i t i e s  i n  s u c h  s o i l s  wou l d  be l i m i ted • i n  extent to about  55 h a  ( 140 acre s ) .  

4 . 1 . 2 . 2 Agr i c u l ture  

The  o n l y  agr i  c u l tura 1 1 ands  1 ocated near  the Ve rmont  port i on o f  the 
proposed transm i s s i on l i ne corr i dor  are a l ong  State Route 114 east  o f  the 
v i l l age o f  No rton , a l o n g  S hore  Road near  the v i l l age o f  Granby , and  i n  the 
town o f  Wate rford near  Moore Rese rvo i r . Except for  s ome agr i c u l tura l  l an d  i n  
the town o f  Norto n , none  o f  these  agr i  c u l tura 1 1 ands  a re actua l l y  1 ocated 
wi th i n  the P re fe rred Corr i dor  ( see E R , Vo l .  3--Append i ce s , Land  Use  Map L-1/L- 8 ) . 

I t  i s  e s t i mated that up to 4 ha  ( 10 acre s )  o f  agri c u l t u ra l  l and l oc ated 
wi th i n  the town of Norton  wi l l  be  cros sed  by the transm i s s i on l i ne r i ght- o f-way 
( Tab l e  4 . 1 ) .  Dependi ng  o n  f i n a l  a l i gnme n t , i t  i s  ant i c i pated that the trans
m i s s i on l i ne s  i n  Vermont wi l l  o n l y  s ki rt ,  but  not c ros s , l ands  d i rect l y  a s soc i 
ated w i t h  farm i ng acti v i t i e s ( ER ,  Vo l .  3 - - p .  123 ) .  I n  New Hamps h i re ,  the 
transm i s s i on l i ne r i ght-of-way wi l l  c ro s s  6 h a  ( 16 acre s )  o f  agri c u l t u ra l  l and 
( Tab l e  4 . 1 ) . 

The  tra n sm i s s i on l i ne w i l l  cross  o n l y  0 . 04% o f  a l l agri c u l tura l  l and i n  
E s sex  County and  o n l y  0 . 001% o f  a l l agr i cu l tura l l an d  i n  G rafton County .  As 
d i s c u s s ed above , o n l y  a sma l l port i o n  of th i s  l an d  under  the r i ght- o f-way wi l l  
actua l l y  be  d i s t u rbed by the transmi s s i on l i ne towe rs d u r i ng c o n s tructi o n  o r  
opera t i o n .  I n  s ummary , the  cons tructi o n  a n d  operat i o n  o f  t h e  p roposed  trans
m i s s i on l i ne and  term i n a l fac i l i ty wi l l  not s i gn i f i ca n t l y  i mpact agri c u l tura l 
res o u rc e s  wi th i n  the stu dy area . • 
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Tab  1 e 4 . 1 . Land- Use  Categor i es  I d e nt i f i e d  i n  the P roposed  
R i ght- o f-Way Corr idor  

Cumu l at i v e  Length o f  Area Wi t h i n 

Land- U s e  Corr i dor Occ ue i ed R i ght- o f-Wa,it2 
Percentage o f  

Categoryt 1 K i l ometers M i l es Hectares Acres  R i ght- o f-Way 

VE RMONT 

H ardwood 36 . 8  2 2 . 9 225  555  43 . 5 

M i xe d  Fore s t  29 . 6  18 . 4  180 446 34 . 9  

Softwoo d  6 . 6  4 . 1 40 99  7 . 7 

Wet l a n d  5 . 6 3 . 5 34 85 6 . 6 

C l earc ut/Regrowth 5 . 4  3 . 4 33 82 6 . 4  

Agri c u l ture 0 . 7 0 . 4 4 10 0 . 8 

La ke Neg l i g i b l e  0 0 0 

Tota l t3 84 . 7  52 . 7  517 1277 100 

- - - - -
NEW HAMPSH I RE 

H ardwood 7 . 4  4 . 6 29  7 1  69  

M i xed Forest  0 0 0 0 0 

Softwood 2 . 0  1 . 1 7 17 16 

Wet l and Neg l i g i b l e  0 0 0 

C l earcut/Regrowth 0 0 0 0 0 

Agri c u l ture 1 . 6 1 . 0 6 16 15 

Lake Neg l i g i b l e  0 0 0 

Tota l t3 11 6 . 7  43 104 100 

t 1 Hardwoo d  = b road l eafed , dec i duous  tree s ; m i xed forest = m i x o f  broad
l eafed and c o n i ferous  trees ; s oftwoo d = c o n i ferous  trees wi th  need l e 
o r  aw l - s haped fo l i age , evergreen ( except for l arch ) ; wet l ands = 
p r i mar i l y  n o nproduct i v e  forest  type ; c l earcut = rece n t l y  harvested ; 
and  regrowth = harvested areas o f  the recent past  where i n regenerat i o n  
has  atta i ned s ap l i ng a n d  sma l l po l e  s i ze .  

t2 Ve rmont  e s t i mates based  o n  a 61-m ( 200- ft ) r i ght- o f-way . New Hamp s h i re 
e s t i mates based  o n  a 39-m  ( 128- ft ) ri g ht- o f-way . 

t3 Tota l s may not add because  o f  round i ng .  

Sourc e :  E R  ( Vo l . 2- - Ex h i b i ts 2-12 , 2-20 , and  2 - 64 ; Vo l .  3- - Append i x  B )  . 
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The  ex i st i ng agr i cu l tural  l and , i nc l ud i ng the p r i me agri c u l tura l  s o i l s ,  
wi l l  b e  i mpacted dur i ng  the  cons truct i on phase  wh i l e  prepa r i ng the  ri ght- o f-way � and  structure foundati o n s , i nsta l l i ng the towers , and  str i ng i ng the conductors . 
T h i s i mpact i s  not  expected to be  s i gn i f i cant i f  the  c o nstruct i on act i v i t i es 
can  ta ke p l ace dur i ng the wi nter seaso n , m i n i m i z i ng the  potent i a l  for i nter-
ference w i t h  farm i ng  acti v i ti es .  D u r i ng operati o n , thos e  transmi s s i o n  l i ne 
towe rs l ocated o n  agri c u l tural  l and wi l l  take o ut o f  product i on the  amount  o f  
l and u s e d  for the towe r i tse l f  ( approx i mate l y  0 . 2  to  0 . 3 acres  p e r  l att i ce 
towe r ,  l es s  i f  H - frame o r  s i ng l e p o l e c o nstructi o n  i s  u s e d )  and  var i o u s  amou nts 
of l an d  not u s ab l e  by the farmer due to the type of crop p l anted , mac h i nery 
used , and  where the  tower i s  p hys i ca l l y  l ocated wi th i n  the f i e l d .  The  mag n i -
tude o f  the i mpacts re l at i ve to l os s  o f  c u l t i vated c rop acreage ( ex i s t i ng and  
potenti a l ) ,  farm mac h i nery operat i o n a l  d i f f i c u l t i es around  tower bases , and 
weed c o ntro l  p rob l ems can  be  reduced  by the  u s e  o f  H- frame o r  s i ng l e po l e  
structures  ( rather than l atti ce  towers ) and  the  p l acement o f  towe rs at the 
edge rather than  wi th i n  a n  agr i c u l tural  f i e l d .  

At the converter  te rm i n a l  s i te ,  app roxi mat� l y  15% o f  the 9 . 3- h a  ( 23- acre ) 
s i te i s  c u rre n t l y  under  crop c u l t i vat i o n  (Tab l e  4 . 2 ) . T h i s s i te ,  comp l ete l y  
l ocated o n  N e w  Eng l and P ower Company property , wi l l  be  c l eared o f  vegetati o n , 
graded , covere d  w i th grave l , and fenced . The  con struct i on o f  the s ubs tati o n , 
i n c l  ud i  ng  connector ri ght-o f-way over  2 ha  ( 5 acre s )  o f  agri c u l tural  1 and  
( Tab l e  4 . 2 )  wi l l  i mpact o n l y  0 . 004% o f  a l l farm l a n d  i n  Grafton County . 

4 . 1 . 2 . 3 Fores try 

I n  add i t i o n  to about 3 . 2 km ( 2 . 0 m i ) i n  Ca l edon i a  County , about 81 . 6 km 
( 50 . 7 m i ) of  the p roposed  l i ne wi l l  be l ocated i n  Es s ex C o unty , the  most  A 
heav i l y fore s ted o f  the c o u nti es  i n  Vermon t .  For  the most  part , the actual  ,.., 
rout i ng o f  the  proposed l i ne i s  curre n t l y  i dent i f i ed o n l y  as  a corri dor , 
rang i ng i n  wi dth betwee n  the actua l ri ght- o f-way requi rement ( i . e . , 6 1  m 
[ 200  ft] ) to about e i ght ti mes the requ i remen t .  The  wi dth o f  the corr i do r 
a l l ows some f l ex i b i l i ty to avo i d  env i ronmenta l l y  s e n s i t i ve areas i n  the  f i na l  
a l i g nment o f  t h e  ri ght-o f-way . 

Spec i f i c  i nformati o n  concern i ng forest res o u rces  w i th i n  the P re fe rred 
Corri dor  i s  not ava i l ab l e .  Howeve r , the App l i cant has p rov i de d  a ser i es  of 
maps d ep i cti ng l a nd use w i th i n  and  adjacent  to the corr i dor ( ER ,  Vo l . 3 - 
Append i x  B ) .  The  l and- u s e  maps i nd i cate that hardwoo d  forests  occ upy about  
37 km  ( 23 m i ) o r  44% of the  84 . 8- km ( 52 . 7-m i ) corr i dor  i n  Vermont . For  a 61-m 
( 20 0 - f t )  ri ght- o f-way , the  area o f  ha rdwood forest  wi l l  be  about  225  ha o r  
555  a c r e s  ( Tab l e  4 . 1 ) . These  data are prov i s i on a l , p e nd i ng f i n a l  a l i gnme nt o f  
t h e  proposed transmi s s i o n  l i ne ,  but  s i gn i f i cant d i fferences  a re cons i de red 
u n l i ke l y .  

Area requ i rements for the proposed transm i s s i on l i ne from Moore Dam to 
the converter term i na l  w i l l  enta i l wi d e n i ng  common ri ght- of-way by about 39 m 
( 128 ft )  ( E R ,  Vo l . 2- - Exh i b i t  2- 3 ) .  The equ i va l ent  area for the i ncreased  
wi dth o f  the r i ght- o f-way i s  about 41  ha  ( 102  acre s ) .  I n  accordance  wi th the 
genera l d i str i b ut i o n  of  major  forest type s  ( E R ,  Vo l .  2- - Exh i b i t  2- 12 ) , the 
add i t i o n a l  r i ght- o f-way i s  compr i sed  of about  31 h a  ( 76 acre s )  of  map l e/ 
b i rc h/beec h  and  11 ha ( 26 acres ) o f  wh i te and  red p i ne  forest l an d .  Thus , the 
dev e l opment of t h i s  ri ght- o f-way and the fac i l i t i e s  at the converter term i na l � wi l l  res u l t  i n  w i thdrawa l  o f  about 54 ha  ( 134 acre s )  o f  l an d  from the forest 
re s o u rc e  base  of G rafton County ,  New Hamp s h i re .  



• 

Land-Use  
Categoryt 1 

Hardwood 

M i xed Forest  

Softwood 

Wet l and 

C l ea rcut/Regrowth 

Agr i c u l ture 

Lake 

Tota l t 3  

• 

Tab l e  4 . 2 .  Land- Use  Categori e s  I dent i f i ed at the 
Converter Termi na l  and Connector L i ne S i tes 

Connector L i ne Corr i dor 

Converte r Length of  Area Wi thi n 
Termi na l Corri dor C ros sed R i ght-of-Wayt2 

Hectares Acres Meters  Feet  Hectares Acres 

0 0 0 0 0 0 

8 20 260 850 1 . 5 4 

0 0 200 650 1 3 

Negl i g i b l e  Negl i g i b l e  0 0 

0 0 0 0 0 0 

13  3 150 500 1 3 

0 0 0 0 0 0 

9 23 6 10 2000 3 . 5 9 . 5 

Percentage o f  
Tota l Cover 
i n  Corri dor 

0 

43  

33 

0 

0 

24 

0 

100 

t 1  Hardwood = broad l eafed , deci duous trees ; mi xed fore s t = m i x o f  b road- l eafed and con i ferous 
trees ; softwood = con i ferous trees wi th need l e  or  awl - s haped fo l i age , evergreen ( except for 
l a rch ) ; wet l ands = pri mar i l y  nonproduct i ve fore s t  type ; c l earcut = recent l y  harves ted ; and 
regrowth = harvested areas of  the recent past  where i n  regenerat i on has attai ned sap l i ng and 
smal l po l e  s i ze .  

t 2  E s t i mate s based o n  a 61-m ( 200- ft )  r i ght-of-way conta i n i ng l and cover i n  the s ame propor
t i ons found i n  the corr i do r  as  a whol e .  

t3  Tota l s may not add because o f  round i ng .  

• 

.p. 
I 
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The converter term i n a l  wi l l  occupy an  area o f  about  9 . 3 ha  ( 23 acres ) .  
• T h i s  area wi l l  be  c l eared o f  a l l vegetat i on ,  stri pped o f  top s o i l ,  regraded , 

resurfaced wi th  c r u s hed roc k ,  and  fenced ( ER ,  V o l . 1 - - Sec . I I I  A ) . About 85% 
o f  the  converter s i te i s  fores ted ; thus  about 8 ha ( 20 a c re s ) o f  l and w i l l  be  
wi thdrawn from forest  product i on ( Tab l e  4 . 2 ) .  T he forest vegetat i on o n  three  
s i de s  o f  the converte r s i te w i l l  rema i n  i ntact for natura l  s c reen i ng ;  open  
l and adj acent to the converter s i te wi l l  b e  used  for c onstructi o n  l aydown 
area , topso i l  p i l i ng ,  yard i ng a reas , par k i ng l ots , etc . F o r  construct i on and 
operat i on o f  transm i s s i o n fac i l i t i e s  between the converter and the Comerford 
swi tchyard , h owever , i t  wi l l  be  necessary to c l ear  t i mber spec i es from a 61-m 
( 200- ft ) wi de r i ght- o f- way extend i ng northwe s t  from the  converter s i te for a 
d i stance o f  about  610 m ( 2000 ft ) .  Thus , the tota l t i mber l and to be  c l eared 
i n  the  v i c i n i ty o f  the converter s i te i s  about 10 . 5  h a  ( 27 acre s ) .  The ma j o r  
fores t type i n  t h e  v i c i n i ty o f  t h e  converter i s  t h e  wh i te a n d  red p i ne typ e  
( c f .  Sect i on 3 . 2 . 3 ) .  

Most  o f  the  · hardwood s ta nds  referred to i n  Tab l es 4 . 1 and 4 . 2 are very 
l i ke l y  represe ntat i ve s tands  o f  the map l e/ b i rc h/beech  forest type ( s ee Appen
d i x  C ) .  S i m i l ar l y , most of t he so ftwood stands  are very l i ke l y  representat i ves  
o f  the  sp ruce/ f i r forest  type , and most  o f  the m i xed forest  represents  i nter
m i ng l i ng o f  the map l e/b i rch/beec h ,  spruce/ f i r ,  and- - to a l es ser  extent- -whi te 
and red p i ne forest type s .  

The tota l area req u i rement for the  Vermont segment o f  the  proposed trans
m i s s i on l i ne i s  about 517 ha ( 12 7 7  acres ) .  Th i s  a rea  i s  not a l l c omme rc i a l  
fore s t l and ;  however , i f  i t  were , the area wou l d  represent  o n l y  0 . 03% o f  the 
tota l commerc i a l  fo re s t l a nd i n  Es sex and Ca l edo n i a  count i e s .  I n  New Hamps h i re ,  

• fore s t  c l eari ng represents about 0 . 002% of  the repo rted total  commerc i a l 
forest l and i n  Grafton C o unty ( K i ngs l ey 1976 ) .  I f  the v o l ume o f  growi ng stock  
removed dur i ng r i ght- o f-way c l eari ng i s  ca l c u l ated re l at i ve to ex i s t i ng growi ng 
s toc k ,  the res u l t i ng percentages are equa l l y  i ns i gn i f i cant . S i nce the e a r l y  
1950 s , v o l ume s o f  growi ng stoc k ( spec i es o f  comme rc i a l  va l ue ) h a v e  been  accumu-
l at i ng i n  Ve rmont forests  i n  exc e s s  o f  annua l t i mber remov a l s and wi l l  cont i nue 
to do s o  we l l  i nto the future ( Sect i on 3 . 2 . 3 ) .  

I t  i s  ant i c i pated that a numb e r  o f  l andowners , parti c u l a r l y  those  wi th 
l arge h o l d i ngs , wi l l  c ho o s e  to c l ear  any r i ght- o f-way occurr i ng o n  the i r  
ho l d i ngs . I n  a number o f  i n stances , harvest i ng o f  the  ri ght- o f-way wi l l  
l i ke l y  rep resent i n- l i eu - o f  cutt i ngs o n  other  port i o n s  o f  the same owners h i p .  
Thus , i t  seems reasonab l e  t o  expect that s uc h  c l ear i ng wi l l  not severe l y  
d i s rupt l oc a l  forest market cond i t i on s . I t  s ho u l d  a l s o  b e  n oted that c l eari ng 
wi l l  not destroy the potent i a l  forest re s o u rce base . I n  the absence  o f  ma i nte
nance , the r i ght- o f-way wi l l  be  i nvaded and occup i ed by forest  vegetat i on .  

I n  v i ew o f  the forego i ng ,  dev e l opment and operat i o n  o f  the  propo sed 
transm i s s i on fac i l i t i es are expected to have no  s i gn i f i cant adverse i mpacts on 
e i ther  forest re s o u rces o r  forest market cond i t i ons  i n  Ve rmont and New Hamps h i re .  

4 . 1 . 2 . 4  M i n i ng 

There wi l l  be  no  s i gn i f i cant  i mpacts to m 1  n 1  ng operat i on s  duri ng the 
construct i on and operat i on of the proposed transm i s s i on l i ne a nd req u i red 
access  road areas because  n o  known m i nera l extrac t i o n  o r  maj o r  sand  and grave l  • operat i ons  are l ocated wi th i n  the proposed transm i s s i on l i ne c o rr i do r  o r  
term i n a l  l ocat i o n .  
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4 . 1 . 2 . 5 Recreat i on 

One  o f  the  pr i n c i p a l  cr i teri a adopted i n  e ar l y  c o n s i de rat i o n s  for routi ng 
the proposed  i nterc o n nect i on enta i l ed avo i dance  of p r i mary rec reat i o n  areas 
a nd p u b l i c  l and  owne rs h i ps ( ER ,  Vo l . 3- - Sec . I A ) . A north- south  rout i ng 
t h rough  c e ntra 1 E s s ex C o unty adheres to these  g u i de 1 i nes  because  there i s  a 
r e l at i v e  pauc i ty o f  dev e l oped  recreat i on s i te s  and  faci l i t i e s  i n  spars e l y  
pop u l ated E s sex  C o unty , e spec i a l l y  i n  t h e  v i c i n i ty o f  t h e  P referred Corr i dor  
( see  Secti o n  3 . 2 . 5 ) .  Deve l oped recreat i o n a l  re s o u rces  are con s i derab l y  greater 
i n  C a l edon i a  C o unty than  i n  E s s ex County .  

T h e  Preferred Corr i dor  wi l l  not e nc roach  o n  a ny known dev e l oped o utdoor 
recreat i o n  s i te s , b ut a few s uc h  s i te s  a re l ocated wi th i n about 1 . 6 km ( 1  m i ) 
o f  the  route , i . e . , the  Norton Schoo l  p l aygrou nd s , the G ra nby Schoo l  p l ay
grounds , fac i l i t i es at M i l es Pond , and  a boat l au nc h i ng and  p i c n i c  area adjacent 
to Moore Reservo i r .  However , a ny adverse  effects  attr i butab l e  to dev e l opment 
o f  the proposed  transm i s s i on l i ne wi l l  be  of a v i s u a l  nature . 

Port i o n s  o f  the V i ctory Bog  and  Averi l l  Mounta i n Wi l d l i fe Management 
areas  are wi t h i n 6 km ( 4  m i ) o f  the Preferred Corri dor ; a l l other l arge s tate 
owners h i ps are wel l removed  from the route . 

Deve l opment o f  the propo s ed transm i s s i on l i ne w i l l  have  both  pos i ti ve and  
negati ve e ffects  o n  opportu n i t i es for d i spersed  type s  o f  recreati o n  i n  the  
s tudy area .  For  examp l e ,  the proposed  l i ne wi l l  not d i s rupt a ny ex i s t i ng 
s nowmob i l e  routes  but  i t  i s  l i ke l y  that at l east  s ome port i o n s  o f  the route 
w i l l  be  i ntegrated w i t h  l oc a l  tra i l system s . Add i t i ona l l y ,  the proposed 
corr i dor and  a s s oc i ated s e rv i ce roads may fac i l i tate acc e s s  to prev i ou s l y  
i nacce s s i b l e  hunti ng  a n d  f i s h i ng areas .  O n  t h e  other  hand , s ome p r i vate 
l andowners  may resent  i ntru s i o n s  on the i r  ho l d i ng by the genera l p ub l i c .  I n  
cases  o f  controversy , prov i s i on s  for  exc l u d i ng pub l i c  u s e  may b e  negoti ated as  
a cond i t i o n  o f  easements for r i ght- o f-way . 

Some c r o s s - country s k i ers , b i kers , and  h i kers wi l l  l i ke l y  v i ew the pro
posed transmi s s i on fac i l i ti es as  detract i ng  from the  natura l attri b utes  o f  the 
l oc a l  l andscape . The proposed  transm i s s i on l i ne w i l l  a l s o  be  v i s i b l e  to 
ri v e r- to u r i ng trave l e rs o f  severa l  wate rways proposed for wi l d ,  s c e n i c ,  or  
recreati o n a l  c l as s i f i cat i o n s . It  wi l l  a l s o  be  v i s i b l e  to part i c i pants i n  
water-based  recreat i on acti v i t i es at Comerford Reserv o i r ,  part i c u l a r l y  i n  
i ns tance s where the l i ne c l o s e l y  paral l e l s  the s ho re l i ne or  spans  sma l l embay
ments  of the  res e rvo i r . F urther d i s c us s i on o f  i mpacts o n  v i s u a l  re s ources  i n  
the v i c i n i ty o f  the propo sed  transmi s s i on l i ne i s  presented i n  Sect i o n  4 . 1 . 6 .  

I n  s ummary , d i rect and  i nd i rect adver s e  e f fects  o f  the  propos e d  trans
m i s s i on l i ne o n  rec reati ona l  resources  o f  the  s tudy area  wi l l  be e s s e nti a l l y  
i nconsequenti a l , wi t h  the except i o n  o f  l i m i ted v i s u a l  e ffects . E ffects o n  
d i spersed types  o f  recreat i o n  wi l l  res u l t i n  both  negat i ve and  pos i t i ve conse
quences . Overal l ,  the i mpacts o n  recreat i o n a l  res o u rces  are wi th i n l i m i ts 
acceptab l e  to the genera l pub l i c . 

4 . 1 . 2 . 6 R e s i denti a l , C omme rc i a l , and I ndustr i a l  

T here a r e  no l arge commu n i t i e s  l ocated a l ong  t h e  l ength o f  t h e  Preferred 
Corr i dor i n  Vermont . Except for the v i l l ages  o f  Norton  and G ra nby , and around 
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the M i l es Pond  and Oregon Road area , there are o n l y  s cattered permanent and 
seasona l  res i dences . Approxi mate l y  6 0  permanent res i dences  and 7 5  seasona l  
res i dences  and camp areas  are l ocated w i t h i n 1 . 6 km  (1  m i ) o f  the P re ferred 
Corr i do r  ( E R , V o l . 3 - - p p .  113- 114 ) . These res i dences  wi l l  be  s ub j ected to 
i ncreased  no i se a nd dust l ev e l s d ur i ng construct i on , and pos s i b l y  i nconve n i enced 
due  to the movement o f  construct i on wor kers  and  mac h i nery .  P roperty v a l u e s  
and  aes thet i c  c on s i de rat i o n s  may be adverse l y  a ffected f o r  t h o s e  res i dences i n  
c l o s e  prox i mi ty to the p roposed  l i ne ( Secti o n s  4 . 1 . 5 . 4 and  4 . 1 . 6 ) .  

A l though  the corr i do r  does  not cross  any l an d  current ly  used  for  res i den
t i a l  p urpos e s , segments of l and i n  the towns  of Norto n , B ru n swi c k ,  Concord , 
and Waterford are z o ned for  res i denti a l  u s e . Lands wi th i n c l o s e  v i ew o f  the 
transmi s s i on l i ne may b e  l e s s  l i ke l y  to be dev e l oped a s  res i dent i a l  areas due 
to t he i r c l o s e  prox i m i ty to the l i ne and i ts potenti a l  for v i s u a l  d i s harmony 
w i th the s u rround i ng rura l l andscape ( Secti o n s  4 . 1 . 5 . 4  and 4 . 1 . 6 ) . 

The construct i o n  and operat i o n  o f  the p roposed transmi s s i o n  l i ne w i l l  not 
i mpact a ny exi s t i ng commerc i a l o r  i ndustr i a l  deve l opments i n  the s tudy area .  
A l though  the tra n s m i s s i on l i ne corr i dor  does not c ro s s  any l and c urrent ly  used  
for comme rc i a l  o r  i ndustr i a l  purposes  ( other than t i mber product i o n , see  
Sect i o n  4 . 1 . 2 . 3 ) , s e gments o f  l and are zoned for  i ndustr i a l - commerc i a l  u s e  i n  
the town o f  Waterford i n  Vermont and the town o f  L i ttl eton i n  N ew Hamp s h i re .  
I t  i s  not expected that the transm i s s i o n  l i ne wi l l  advers e l y  affect  any o f  
th i s z o n e d  l an d .  

Land adj acent t o  the converter term i na l  s i te i s  dom i nated b y  e l ectr i c 
generat i on and transm i s s i on fac i l i t i e s .  The c l os e s t  res i dences are l ocated 
a l ong  State Route 135 , approxi mate l y  615  m ( 2000  ft) from the proposed term i n a l  
fac i l i t i e s .  A total  o f  s i x  res i dences  are l oc ated wi t h i n about 1 km ( 0 . 6 m i ) 
o f  the s i te .  I t  i s  not expected that the addi t i ona l transmi s s i on fac i l i t i e s 
wi l l  have  an  adverse  e f fect o n  the s u rround i ng res i dences . 

I n  s ummary , the construct i o n  and  operat i o n  o f  the propo sed transmi s s i on 
l i ne and term i n a l  fac i l i ty are not expected to s i gn i f i cant l y  i mpact any major  
re s i denti a l , commerc i a l , o r  i nd u s tr i a l  fac i l i t i e s .  Howeve r ,  s ome s cattered 
permanent and seasona l  res i dences  may be i mpacted ( see Secti o n s  4 . 1 . 5 . 4  and 
4 . 1 . 6 ) .  

4 . 1 . 2 . 7 Natural  Areas 

None  o f  the 64 " P ri mary Natural  Areas"  i denti f i ed i n  the Vermont Natura l 
Areas  P ro j ect i s  l ocated wi th i n the Preferred Corri dor  ( Secti o n  3 . 2 . 7 ) .  
A l though  Moos e  Bog  was not i de nti f i ed as  a P r i mary Natura l Area dur i ng proj ect 
s c reen i ng ,  the natural u n i quene s s  of the bog ha s s i nce been ac knowl edged by 
the Ve rmo nt Agency o f  E n v i ronmental  Conservat i o n  ( 1982a ) ,  the U . S .  F i s h and 
Wi l d l i fe Serv i ce ( 1979 ) , and others . The  prox i m i ty o f  Moose  Bog  and other 
candi date natura l  areas  to the Vermont port i o n  o f  the proposed corr i do r  i s  
des c r i bed  i n  Tab l e  4 . 3 .  

T h e  natural  c haracter o f  s ome o f  the Vermont areas l i s te d  i n  Tab l es 3 . 2  
and 4 . 3 c l ea r l y  wi l l  not be apprec i ab l y  af fected by dev e l opment  o f  trans m i s
s i on fac i l i t i es wi th i n  the proposed  corr i dor- - due to e i ther d i s tance f rom the 
corr i dor , topograp h i c  pos i t i on s , o r  both . The Preferred Corri dor  wi 1 1  not 

• 

• 

e ncroach  o n  the pr i me area o f  the vari o u s  deeryard s , wi t h  the except i on o f  the • 

• 
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Tab l e  4 . 3 .  Locat i ons  o f  Candi date Natura l Areas o f  Vermont Loca l  to the 
P roposed New E ng l and/Hydro-Quebec Transm i s s i on L i ne Corr i dor  

Natura l Area 

Aver i 1 1  Lake 

Brousseau Mounta i n  Ta l us S l opes 

L i tt l e  Aver i l l  Lake Beach 

Gore - Sab l e - Monadnock 
W i  1 derness Area 

N u l hegan Oeeryard 

Moose Bog 

E a st-We s t  Mounta i ns 
Wi 1 derness Area 

Notch Pond Brook 
Oeeryard 

Ferd i nand Bog 

Paul Stream Oeeryard 
(2 separate areas ) 

Mud Pond 

Rogers Brook Oeeryard 

Ump i re- T emp l e  Mounta i ns 
W i l derness Area 

V i c tory Bog 

Lee ' s  fti 1 1  Oeeryard 

Bog Brook Oeeryard 

Concord Sugar Map l e- Beech Forest 

M i  1 e-Mark 
l oc a t i onst 1 

L O  
3 . 2  

4 . 0  

5 . 0 to 16. 7 

12 . 6  to 14 . 7  

1 7 . 7 

1B. 5 

20.  0 to 3 1 .  7 

20 . 4  

24 . B  to 2B. 2 

24.  7 to 25.  3 

26 . 6  to 28. 3 

3 3 . 3 

3 6 . 1 

36 . 4 to 4 1 .  1 

38 . 9  

39 . 0  

39 . 0  

4 2 . 5 

Pro x i m i ty to the Proposed Corr i dor 

At c l osest d i s tance , the Lake i s  about 3 . 4  km ( 2 .  1 m i l )  east o f  the proposed corr i do r .  

At c l osest d i s tanc e ,  t h e  t a l us s l opes a r e  about 1 . 1 k m  ( 0 .  7 m i )  e a s t  o f  t he proposed 
corr i do r .  The c o r r i dor i s  we l l  down on the western f l ank o f  the mounta i n  wh i l e the ta l us 
s l opes occ upy a southern aspect on the upper s l opes . 

At c l osest d i s tance , the beach i s  about 2 . 4  km ( 1 . 5  m i ) east of the proposed c o rr i do r .  

The proposed corr i dor traverses t h e  w i l derness a r e a  for a d i s tance o f  18 . 8  km ( 1 1 . 7 m i ) .  

T he eas tern boundary o f  the deeryard i nc l udes a l l o r  por t i ons o f  the proposed corr i do r  for 
a d i s tance of about 3 . 4  km ( 2 . 1 m i ) .  

At c l osest r i ver-mi l e  d i stance , the bog i s  about 4 . 2  km ( 2 . 6  m i ) ups t ream ( N u l hegan R i ve r )  
f rom t h e  proposed corr i do r .  
At c l osest s t r a i ght l i ne d i stance , t h e  b o g  i s  a b o u t  2 . 9  k m  ( 1 . 8  m i ) wes t  o f  t h e  proposed 
corr i do r .  

T h e  proposed corr i dor traverses t h e  w i l derness a r e a  for a d i s tance o f  18 . 8  k m  ( 1 1 . 7 m i ) .  

A t  c l osest d i s tance , the deeryard i s  about 0 . 8  km ( 0 . 5 m i ) southeas t  o f  the proposed 
corr i dor 

T he proposed corr i dor genera l l y  p a ra l l e l s  the bog for a d i s tance o f  5 . 8  km ( 3 . 4  m i ) .  T he 
wes t  boundary of the northern part o f  the bog and the eastern edge of the proposed corr i dor 
genera l l y co i nc i de for a d i s tance o f  2 . 9 km ( 1 . 8  m i ) whereas the major part o f  the bog i s  
about 0 . 6  km ( 0 . 4  m i ) o r  more t o  the east o f  the proposed c o r r i do r .  

The wes tern boundary o f  t h e  sma l l e r  deeryard para l l !> l s  t h e  proposed c o rr i do r  for about 
1 . 0  km ( 0 . 6 m i ) at a c l osest d i stance o f  about 0 . 25 km ( 0 . 15 m i ) .  
l he western boundary o f  the ma i n  deeryard para l l e l s  the proposed c o rr i do r  for about 2 .  7 km 
( 1 . 7  m i ) at a c l o s e s t  d i s tance of about 1 . 3  km ( 0 . 8  m i ) .  

The pond i s  re l a t i ve l y  c l ose to the proposed c o r r i dor but for the most part , the l a tter i s  
l oca ted o n  the oppo s i te s l ope o f  a n  i nterveni ng h i g h l and. 

At c l osest d i stanc e ,  the deeryard i s  about 0 . 4  km ( 0 . 25 m i ) we s t  of the we stern edge o f  the 
proposed corr i do r .  

T he proposed c o r r i dor t raverses t h e  w i l derness a r e a  for a d i stance o f  7 . 6  k m  ( 4 .  7 m i ) .  

At c l osest d i stance , the bog i s  about 0 . 6  km ( 0 . 4  m i ) wes t  o f  the western boundary o f  the 
proposed corr i do r .  

At c l osest d i s tanc e ,  the boundary o f  the deeryard i s  about 1 . 6  k m  ( 1  m i ) w e s t  o f  the pro
posed cor r i do r .  

T h i s  deeryard i s  l ocated wes t  o f  t h e  V i c tory B o g  Natural Area , a n d  a t  c l osest d i s tance i s  
about 2 . 4  km ( 1 . 5  m i ) f rom the proposed c o r r i d o r .  

At c l o s e s t  d i stance , t h e  forest i s  about 2 . 4  k m  { 1 . 5  m i ) wes t  o f  the proposed c o r r i d o r .  

t 1  T h e  boundary between t h e  Un i ted S t a t e s  a n d  Canada i s  m i l e  m a r k  0 . 0 ,  as reter·enced i n  maps o f  t h e  App l i cant ' s ER ( Vo l . )- -Append i x  B ) .  

Sourc e s :  E R  { Vo l .  3--Append i x  B ) ;  Vermont Agency o f  Env i ronmenta l Conserva t i on { 1978 ,  19B2a ) ;  Delorme Pub l i s h i ng Company ( 198 1 ) ;  a n d  U . S . F i s h 
and Wi l d l i fe Serv i c e  { 1979 ) .  

• 
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N u l hegan  Deeryard . However , i t  i s  u n l i ke l y  that dev e l opment i n  the s ho rt 
s egment  o f  the  corr i d o r  l ocated wi t h i n  the  extreme eastern  port i o n  o f  the • deeryard ( 3 . 4  km [ 2 . 1 m i ] )  wi l l  s i gn i f i cant ly  affect the carry i ng capac i ty o f  
th i s  v a s t  deeryard compr i se d  o f  over  4 , 00 0  h a  ( 10 , 000  acres ) .  De v e l opment i n  
the p roposed  corr i dor adj acent to porti o n s  o f  F e rd i nand  Bog  wou l d  j eopard i ze 
the l oc a l  natural  sett i ng .  E ffects can  be  m i t i gated by s h i ft i ng the actual  
r i ght-of-way to the  most  d i stant edge o f  the  proposed corri d o r .  

The  Preferred Corr i do r  wi l l  traverse port i ons  o f  three 1 1w i l derne s s  are a s 1 1 
for  a total  d i s ta nce o f  about 45 km ( 28 m i ) ( Tab l e  4 . 3 ) . Numerou s  attr i butes 
o f  wi l derne s s  env i ronments are present  i n  thes e  areas- - i . e . , exte n s i ve  area , 
rugged terra i n ,  h i gh e l evat i o n s , l i m i ted h uman deve l opments , poor acces s i b i l i ty ,  
and  s u i tab l e  hab i tat for a w i de range o f  wi l d l i fe spec i es - - an d  deve l opment o f  
transm i s s i on fac i l i t i es wou l d  i ndeed detract from t h e s e  natura l attr i butes . 
Howe ve r , for the most  part these  areas a re p r i vate l y  owned t i mb e r l ands  that 
have  been  c ut- over  i n  the  past  and  wi l l  l i ke l y  be  s ubject  to per i o d i c  harvest
i ngs i n  the future . Thus , at g i v e n  t i me s  and  p l aces , the  effects o f  t i mber  
harv e s t i ng  wi  1 1  obsc ure the adverse  i mpacts assoc i  a ted wi th  the p roposed  
transm i s s i on fac i l i t i es .  I n  add i t i on , other types  o f  encroachment i nto these  
areas are pos s i b l e i n  the futu re . For  examp l e ,  the c urre nt tren d  whe reby 
urban i te s  seek  rural  env i ronme nts for deve l op i ng p r i mary o r  second  homes , as  
we l l  as  other rec reat i on fac i l i t i es , i s  expected to cont i nue  i n  the foreseeab l e  
future . 

The  Preferred Corri dor  wi l l  not encroach  on  any o f  the known conservat i o n  
areas l ocated i n  t h e  New Hamps h i re port i o n  o f  t h e  s tudy area ( Sect i on 3 . 2 . 7 ) .  
The  route does not  traverse  any port i o n  o f  the town s o f  Wh i te f i e l d ,  Beth l e hem , 

• D a l ton , and  S ugar  H i l l ; thus , the  wi l d l i fe management area and  the other  
natural  and conservat i o n  areas i n  these  towns wi l l  not  be  affected by deve l op-
ment of the proposed  tran sm i ss i on l i ne .  The  1- ha ( 2- acre ) L i tt l eton W i l df l owe r 
Pre s e rv e  ( F l accus  197 2 )  i s  l ocated about 1 km ( 0 . 6 m i ) from the p roposed  route 
i n  the town o f  L i ttl eto n .  

I n  c o nc l us i o n ,  the  construc t i o n  and operat i on o f  the  proposed  transm i s s i on 
l i ne are not expected to s i gn i f i cant l y  i mpact natura l a rea s . 

4 . 1 . 2 . 8  A i rports , Nav i gat i on Routes , and  Tra i n i ng Areas 

The  m i l i ta ry f l i ght route ( I R- 800 ) i n  the area of  the transm i s s i on l i ne 
operates betwe e n  5700 to 8000 ft mean  sea  l ev e l  ( MS L ) . The  l ow- a l t i tude 
federal a i rway had a 7000- ft MS L m i n i mum operat i on l ev e l , but i ts c urrent 
status  i s  l i s te d  a s  e i ther u n u s ab l e  o r  c l o s e d .  T h e  M i l i tary Operat i o n s  Area , 
Yan kee One , has  operat i o n a l  a l t i tudes  betwee n  9 , 00 0  to 18 , 000  ft MS L .  The  
a i rpo rt c l o sest  to the  P refe rred Corr i dor i s  l ocated i n  L i tt l eto n , 8 km  ( 5  m i ) 
east  o f  the propo sed  route . 

No  s i gn i f i cant  i mpacts to a i rports , a i r  route s , o r  m i l i tary tra i n i ng 
areas are expected due  to the construc t i o n  and  operati o n  o f  the  proposed  
transm i s s i on l i ne and  term i n a l  fac i l i ty .  

4 . 1 . 2 . 9 F E RC- L i censed  Lands  

A l though the  P referred Corr i dor  traverses  4 . 2 km ( 2 . 6 m i ) o f  l ands  l i censed  
by F E RC , i mpacts are  expected to be m i n o r .  The  proposed  r i g h t- o f-way wi l l  

• 
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pass  o n  the edge o f  an 8- ha ( 20-ac re ) woo d l ot  that conta i n s  a 0 . 8- ha ( 2- ac r e )  
port i on con s i dered to be  a natura l area ( Char l e s  T .  Ma i n ,  I nc .  1982 ) .  T h i s 
area conta i n s  a 0 . 4- km ( 0 . 25-mi ) h i k i ng tra i l and i s  mai ntai ned i n  a natural  
s tate by the New E n g l a nd Power Company . Approx i mate l y  150  m ( 500 ft)  of  
r i ght- o f-way wi l l  cross  the l arge wood l ot  adj acent to an  ex i s t i ng r i ght- o f-way . 
By p roper p l acement o f  s uppo rt towe r s , comp l ete c l ear i ng wi l l  be  l i m i ted to 
about 0 . 08 h a  ( 0 . 2 a c re s )  and s e l ect i ve c l ear i ng to about 0 . 24 h a  ( 0 . 6 ac re s )  
for a total  affected a rea o f  about 4% o f  the woo d l ot . The  natural  area i ts e l f  
w i l l  be  unaffected by the  r i ght-of-way . 

The  proposed  l i ne wi l l  a l s o  have i ntru s i ve v i s ua l  affects  near Comerford 
and  Moore res e rv o i r ,  the reby a ffec t i ng some recreat i ona l  u sers o f  these  areas  
( see  Sect i on 4 . 1 . 6 ) . 

4 . 1 . 3 Hydro l ogy ,  Water Qua l i ty ,  and Water U s e  

4 . 1 . 3 . 1 Surface Water  

R i ght- o f-Way Construct i o n  

Dur i ng constructi o n , the  rate o f  s urface e ro s i on and s i l tati o n  o f  s treams 
wi l l  temporari l y  i ncrease  due to remov a l  of tree s , brus h ,  ground cove r , and 
other vegetat i on from new acc e s s  roads , the  tran sm i s s i o n  l i ne corri dor ,  and 
s t ag i ng areas . Depend i ng o n  the prox i m i ty o f  these  acti v i t i es to waterways , 
e roded s e d i ments may be was hed i nto s tream systems o r  wet l ands  caus i ng 
turb u l ence and i ncreased  s i l tat i o n . Sed i mentati o n  w i l l  be  mos t  severe dur i ng 
the c o n s truc t i o n  pe ri od  and wi l l  d i m i n i s h  when vegetat i ve cover  returns severa l  
months  l ate r .  Howeve r ,  where  border  vegetat i on i s  mai ntai ned a l o ng stream 
channe l s near o r  c ro s s ed by the r i ght- o f-way , l i tt l e s e d i mentat i on u s u a l l y  
occurs  ( As p l undh  Env i ro n .  Serv . 1977 ) .  P roposed  e ro s i on- control  meas ures  w i l l  
genera l l y  l i m i t  s e d i mentat i on to s tream c ro s s i ngs  and areas  i mmedi ate l y  
downs tream . 

The negat i ve i mpacts as s o c i ated wi th  i nc reased  rate s o f  ero s i on and 
s tream sedi mentat i o n  are e spec i a l l y  severe w i t h i n f i rst- o rder  streams ( the  
sma l l es t  tr i butar i e s  i n  a s tream system ) .  Because  o f  the i r  sma l l dra i nage 
bas i ns re l at i ve to the area d i sturbed by ri g ht-of-way construct i on ,  as wel l as 
the i r  sma l l dra i nage c hanne l s and l ow- f l ow v o l umes , f i rst- order s treams are 
great l y  i mpacted by s l i ght  v a r i at i o n s  i n  s urface runoff or i ncreases  i n  s e d i ment 
eros i on .  

Surface runoff a l ong  the  transm i s s i on r i ght-of-way wi l l  b e  greater due to 
the  l os s  o f  vegetat i o n  that wou l d  have  i ntercepted p rec i p i tat i on a nd s l owed 
runo f f , b ut the  area occup i ed by the  r i ght-of-way ( ca .  6 km2 [ 2 . 4 m i 2 ] )  wi l l  
be  sma l l re l at i ve to the  affected watersheds  ( except i n  the sma l l es t  f i rst
order  stre am waters hed s ) and , thus , the  overa l l i mpact o n  s urface runoff  wi l l  
be  sma l l .  The  area o f  the  watershed  i s  about 1500 km2 ( 600  m i 2 ) .  Because  the 
s urface runoff cond i t i o n s  wi l l  not be  great l y  affected , a l terat i o n s  i n  s t ream
f l ow and drai nage patterns s hou l d  not occur  i n  most  watersheds . 

Over  90% o f  the l and s urroundi ng the r i ght- of-way i s  commerc i a l  fore s t .  
Harvest i ng o f  th i s  t i mber l and w i l l  req u i re t h e  construct i on o f  numerou s  acce s s  
roads  and exte n s i ve c l earcutt i ng o f  t h e  c ommerc i a l  fore s ts . I n  Vermont , 
s i l v i cu l ture acti v i t i es have been  c i ted a s  be i ng respons i b l e  for  many o f  the 
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nonpo i nt po l l ut i o n  prob l em s  i n  s urface waters  ( V t .  Agency Env i ron .  Conserv . 

• 1982b ) .  A l though  the i mpacts res u l t i ng from ri ght- o f-way and access  road 
cons tructi on s hou l d  be  s i m i l a r to those  occurr i ng a s  a res u l t of s i l v i cu l ture , 
the mag n i tude s h ou l d  be  much  l es s  due to the sma l l er tota l a re a  affected by 
ri ght- of-way construct i o n ,  l e s s  than  0 . 0 3% o f  the t i mb e r l a nd i n  the p ro j ect 
area ( s ee  Sect i on 4 . 1 . 2 . 3 ) .  

Where unders i zed  c u l verts  and exten s i ve f i  1 1  are u sed  i n  construct i ng 
stream c ros s i ngs for access  roads , natural  s tream- f l ow c haracte r i s t i c s  can be  
i mpede d .  N umerous  access  roads , mai ntai ned b r i dge s , and p i pe and box c u l verts 
constructed by the  l umber compan i es a l ready ex i s t on the pr i vate l y  owned  
fores t l ands , and ex i s t i ng acc e s s  wi l l  be  u sed  whereve r  pos s i b l e  i n  p re fe rence  
to construc t i ng n ew acces s  o r  stream cros s i ngs . 

Where streams are f o rded wi thout the u s e  o f  temporary br i dges , there may 
be some gaso l i ne ,  o i l , and  g rease  was hed off  the whee l s and undercarr i ages  o f  
construct i on veh i c l es .  The  i mpact o f  s uc h  c hemi c a l s u p o n  the stream sys tem 
wi l l  be  dependent upon stream f l ow and v o l ume : i n  l arge , fast- f l owi ng streams , 
c hemi ca l s  wi l l  be  d i l uted rap i d l y ; i n  sma l l ,  s l ow- f l owi ng streams , chem i ca l  
concentra t i o n s  w i l l  l'ema i n  e l evated f o r  l onger peri ods  o f  t i m e .  S i m i l a r 
i mpacts can be  expected where farm and l ogg i ng equ i pment fo rd streams . I mpacts 
to stream water q u a l i ty d ue to st ream cro s s i ngs for  ri ght- of-way constructi o n  
equ i pment wi l l  be  o f  a m o r e  l i m i ted durat i on b e c a u s e  th i s  act i v i ty wi l l  o c c u r  
o n l y  twi ce dur i ng the l i fe t i me o f  the l i ne .  

I mpacts t o  stream systems wi l l  a l so b e  dependent upon the t i m i ng o f  
constructi o n  acti v i t i es and the seasona l  f l ow reg i me o f  t h e  stream . Dur i ng 

• the spr i ng s nowme 1 t ,  s o i  1 1 o s s e s  from d i s turbed areas wi 1 1  be  h i gh due  to 
i ncreased s urface runoff . Wet s o i l cond i t i ons  and muddy roads i n  the spr i ng , 
howeve r , wi l l  l i m i t  access  to the  transm i s s i on corri dor .  As a res u l t ,  few 
construct i on acti v i t i es w i l l  be conducted dur i ng the  per i od when max i mum 
cons truct i on i mpacts due to eros i on and sed i mentat i on wou l d  be  expecte d .  

Thro ughout  t h e  95- km ( 59 . 5 -m i ) l ength o f  t h e  P referred Corr i dor , many 
wate rcourses  wi l l  b e  spanned- -the  l a rgest be i ng the N u l hegan  R i ve r  at Route 105 
i n  B l oomf i e l d .  Remova l  of  ta l l trees a l o ng streams wi t h i n the  ri ght- o f-way 
wi l l  i nc rease  the  expos ure o f  the stream to s un l i ght , poss i b l y  res u l t i ng i n  
l oc a l l y  e l evated s tream temperature s .  Because  sma l l trees , s hrub s , and herbs  
wi l l  be  ma i ntai ned a l ong  ri ght-o f-way stream o r  mars h cross i ngs , l i tt l e var i a
t i on i n  the amb i ent  water temperatures o f  the stream i s  expected ( As p l undh  
E nv i ro n .  Serv . 1977 ) .  The  greates t  i mpact due  to temperature c hange , however , 
wou l d be  fe l t  a l ong s l ow-mov i ng ,  heav i ly canop i ed sect i ons  o f  a ny stream . 

U n l e s s  p rope r l y  s to red  and hand l ed , chem i ca l s ,  f ue l s ,  o i l s ,  grease s , 
b i tum i nous  materi a l s ,  s o l i ds ,  was te was h i ngs , and concrete used  i n  construc
t i on operati ons  may , i n  the  event o f  a sp i l l ,  be  l eached i nto  groundwater o r  
carri ed i nto s urface waters b y  runo f f .  The pos s i b l e i mpacts res u l t i ng from 
s uc h  s p i l l s  wi l l  depend upon the mag n i tude of the re l ease , the  l oc a l  hyd ro l ogy 
and geo l ogy ,  and the tox i c i ty o f  the c hemi c a l . 

Converter Term i na l  Cons truct i on 

Sm i th B roo k i n  New Hamps h i re wi l l  be  the o n l y  s tream to be  af fected by 

• cons truct i on o f  the p roposed converter termi n a l . Such  cons truct i on wi l l  



• 

• 

• 
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temp o rar i l y  i ncrease  sed i ment e ros i on from  the s i te and i nc rease  s i l tat i o n  o f  
t h e  b ro o k  for  up t o  s e v e r a l  months .  S i l tat i o n  w i l l  be  reduced b y  t h e  u s e  o f  
sed i ment- co ntro l meas u re s  i n  adjacent areas . The  potent i a l  for  negat i v e  
i mpacts to t h e  stream a s  a res u l t o f  construct i on acti v i t i es wi l l  the refore be  
sma l l ,  a l though  not e l i mi nate d .  

H e rb i c i de Appl i cati o n  i n  R i ght- o f-Way Management 

I n  the ma i ntenance o f  the  r i ghts - o f-way , l i m i ted and s e l e ct i v e  app l i ca
t i o n  o f  herb i c i de s  w i l l  be  u sed  to contro l v egetat i on .  After app l i cati o n , 
h e rb i c i de s  are u s ua l l y  moved i nto s o i l s  d ur i ng the  f i rst  prec i p i tati o n  event . 
I n  und i sturbed forest s o i l s ,  herb i c i de brea kdown tends to be  s l ow .  H owever , 
i n  d i sturbed areas  s uc h  a s  a l o ng uti l i ty r i ghts - o f-way , where s un l i ght  and 
s o i l temperatures  are  i nc reased  a s  a resu l t  o f  s i te- c l ear i ng acti v i t i es , most  
herb i c i de s  have  been  found to degrade wi th i n a few wee ks to carbon d i ox i de ,  
wate r ,  c h l or i ne ,  n i trogen , s u l fur , and phosphorus  ( U . S .  F o r .  Serv . 1978 ) .  
A l though  mo st h e rb i c i de mo l ec u l e?  w i l l  b e  adso rbed by f i ne s o i l parti c l es , 
s ome mo l ec u l es  w i l l  be  v o l at i zed , chem i c a l l y  and b i o l o g i c a l l y  degraded , taken 
up by p l ants , o r  perhaps l eached to s urface water o r  groundwate r .  

Under f i e l d condi t i ons , most  herb i c i de s  have  been  found t o  b e  q u i c k l y  
degraded , p r i mar i l y  by m i c ro o rgan i sms . H a n  ( 19 7 9 )  s howed pract i c a l - use  l eve l s  
o f  Kren i te to have a h a l f- l i fe o f  approxi mate l y  1 week i n  s o i l s  o f  F l o r i da , 
I l l i no i s , and D e l aware . After 3 - 6  month s , a l l trac e s  o f  the h e rb i c i de and i ts 
metabo l i tes  d i sappeared i n  the s o i l samp l e s .  Greenhouse  stud i e s  reported by 
Han  ( 1979 ) i nd i cate a s o i l h a l f- l i fe o f  about 10 day s , w i th 1 4 C- l ab e l ed Kre n i te 
b e i ng 45- 7 5% degraded after 90 days v i a  m i crob i a l  decompos i t i on .  A component 
o f  Tordon 101- - 2 , 4- 0 - - repo rted l y  has  a ha l f- l i fe i n  grass  o f  2 - 3  wee ks .  O n l y  
5% o f  a 2 l b/acre treatment  d o s e  was recovered from a forest  f l oor  35  days 
after t reatment ( U . S .  F o r .  S e rv . 1978 ) . P i c l oram , another act i ve i ngred i ent 
i n  T o rdon 101 , i s  the most  pers i stent of the pes t i c i de s  proposed for r i ght- of
way management , rema i n i ng i n  s o i l for  18- 24 months  ( U . S .  F o r .  Serv . 1978 ) .  
These  herb i c i de s  are c urrent l y  i n  u s e  by N EET a f f i l i ates i n  New H amp s h i re ( ER ,  
V o l . 2 ) .  

The  cover i ng o f  forest duff  rema 1 n 1 ng i n  the r i ght-o f-way wi l l  retard the 
e ros i on of  any s o i l s  contami nated by herb i c i des . S urface wate rs may become 
temp o rari l y  contami nated by h e rb i c i des  o n l y  where mas s i ve ra i nfa l l s  occur  
i mmed i ate l y  f o l l owi ng an  h e rb i c i de app l i cati o n  o n  unp rotected s o i l s  o f  steep 
s l ope  a s ho rt d i stance from s urface waters . The more pers i stent and s o l ub l e  
an  h e rb i c i de i s  and the more permeab l e  the so i l , the  more l i ke l y  that the 
h e rb i c i de wi l l  l each  down to the groundwate r .  Gar l o n  4- -wh i c h i s  re l ati ve l y  
i ns o l u b l e- -wou l d  have l i tt l e  potent i a l  t o  m i g rate from the s o i l s urface to 
underground water s upp l i es .  Leac h i ng i s  genera l l y  a s l ow p roc e s s  for  Kre n i te , 
G a r l o n  3A , and Tordon  101 .  The s l ow movement o f  water through the upper s o i l 
l ayers a l l ows for  m i c rob i a l  degradati on .  The  2 , 4- D i n  To rdon 101 has  not been  
found  to l each  deeper than 10  em (4  i n . ) i n  forest  s o i l p ro f i l es .  I n  the 
P ac i f i c  No rthwest , no  herb i c i des  used for  r i ght- o f-way manageme nt were found 
to l each  more than 30 em ( 12 i n . ) i nto the s o i l . Res i dues  i n  an  Oregon h i l l 
s i de pas ture were res tr i c te d  to the  top 15 em ( 6  i n . ) o f  s o i l and averaged 60 , 
20 , and 4 ppb a fter 9 ,  18 , and 27 months , respect i ve l y  ( U . S .  F o r .  Serv . 1978 ) .  
L i tt l e o r  no  l each i ng o f  Kre n i te i n  s o i l has  been  noted because  i t  i s  read i l y  
abso rbed by s o i l part i c l e s .  I n  genera l , howe ve r ,  the concentrat i on o f  herb i c i de 
i n  e i ther s urface water  o r  groundwater has  been  found to decrease  rap i d l y  w i t h  
d i stance from o r i g i n ( U . S .  F o r .  Serv . 1978 ) . 
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The  spec i f i c  methods o f  appl i cati o n , types  o f  herbi c i de s , auxi l i a ry 
spray i ng compounds , e t c . , to be  u sed  i n  the mai ntenance o f  r i g h t- o f-way vegeta
t i o n  have  not been spec i f i ed to date . P ract i ces  accepted by the Vermont 
Pest i c i de Adv i so ry Counc i l w i l l  be  fo l l owed ( see  Sect i on 4 . 3 . 8 . 2 )  for  s e l ect i ve 
app l i cat i o n  o f  herb i c i de s  ( ER ,  Vo l . 3 ) . Thus , many o f  the  potent i a l herb i c i de
re l ated i mpacts may be  m i t i gated and s ub s tanti a l l y  reduced . 

4 . 1 . 3 . 2 G roundwater 

General l y ,  except fo r the  grav e l  aqu i fe r  i n  the N u l hegan- C l yde  v a l l ey ,  
most  groundwater o f  concern i n  the  v i c i n i ty o f  the l i ne i s  conta i ned  i n  s h a l l ow 
unconf i ned aqu i fers  wi t h i n  the g l ac i a l  o r  a l l uv i a l depo s i ts .  T h i s groundwater 
i s  l oc a l  i n  o r i g i n ,  b e i ng c ompos ed of rai nwater s l ow l y  perco l at i ng down through 
the s urface s o i l s  to the  under l y i ng t i l l  or dri ft . Care l e s s  and exces s i ve 
appl i cat i on o f  herb i c i de s  i n  r i ght- o f-way mai ntenance cou l d res u l t i n  the 
perco l at i o n  o f  herb i c i de s  to s urface aqu i fers , potenti a l l y  a ffec t i ng l oc a l  
we l l  s upp l i e s dr i l l ed · i nto t h e  s urface aqu i fe r .  T h e  l ow permeab i l i ty o f  the 
s u rface t i l l s and  the i r  correspond i ng l y  l ow p ump i ng rates o f  about 0 . 06 L/s 
( 1  ga l /mi n ) , the d i s tance  of the Prefe rred Corr i dor to any we l l ,  and the d i s
cant i nuous  and s e  1 ect i v e  u s e  o f  herb i c i de s  w i n he 1 p to m i n i m i ze any con
tam i nat i on s ho u l d  i t  occur .  The l ow pop u l at i on dens i ty i n  the areas  o f  Vermont 
to be  trave rsed by the P refe rred Corri dor wi 1 1  a 1 so  l e s s e n  the  potenti a  1 
extent o f  i mpacts o n  potab l e  wate r supp l i e s .  Where transmi s s i on l i ne r i ghts
o f-way cross  maj o r  s tream va  1 1  eys o r  areas  o f  act i ve farm i ng ( areas where 
popu l at i on dens i t i e s and hence  the number o f  we l l s  a re greatest ) , the  i mpacts 
o f  herb i c i de spray i ng may b e  the  greates t .  The sever i ty of the  i mpacts , 

• 

however , wou l d  be  re l ated to the spec i f i c  hydro l og i c  characteri s t i c s  o f  the  

• area s u rround i ng the  transm i s s i on l i ne , the  permeab i l i ty o f  the s urface s o i l s ,  
the  prox i m i ty and rate o f  pump i ng o f  nea rby we l l s ,  and  the b i o l og i ca l  degra-
dabi l i ty o f  the herb i c i de .  

I n  the N u l hegan v a l l ey ,  water perco l at i o n  rates are more rap i d  through 
the h i gh l y  permeab l e  grav e l  depo s i ts a nd , a s  a resu l t ,  recharge  wate r i s  l oc a l  
i n  o r i g i n .  We l l s  i n  these  mater i a l s may y i e l d o v e r  6 L i s  ( 100  ga l /mi n ) . Due  
to the rap i d  rates o f  perco l at i on , groundwater s upp l i es w i t h i n th i s  a re a  c o u l d 
b e  contami nated i f  water- so l ub l e ,  pers i stent herb i c i de s  are u s ed i n  the v i c i n i ty 
o f  we l l s . The  potenti a l  s i gn i f i cance  o f  s uc h  contam i nati o n  o n  l oc a l  pop u l ati ons  
and  wi l d l i fe i s  d i scus sed  i n  Sec t i ons  4 . 1 . 4 and 4 . 1 . 8 . 3 .  

The  re l at i ve l y  sma l l s i ze o f  the  ri ght- of-way compared t o  the s i ze o f  the  
aqu i fe r , the  sma l l quant i t i es o f  herb i c i de that w i l l  be  used , and  the rap i d  
rate o f  degradat i o n  o f  the  herb i c i de s  typ i ca l l y  u sed  for  s uc h  contro l  purposes , 
however , wi l l  reduce  the potent i a l  for s i gn i f i cant contam i nat i on o f  the  aqu i fe r .  
I f  t h e  Vermont Agency o f  E n v i ronme nta l Conservat i on ( 1982b ) s ho u l d  c l a s s i fy 
the N u l hegan- C l yde v a l l ey aqu i fers a s  C l a s s  I groundwaters ( groundwaters that 
rec harge comm un i ty wate r s upp l i es )  o r  as  Aqu i fe r  P rotec t i o n  Areas , acti v i t i es 
known to co ntam i nate groundwater c ou l d  be  exc l uded from the are a .  I t  i s  not 
c urrent l y known whether herb i c i de app l i cati o n s  for r i ght- o f-way manageme nt may 
be determ i ned as a contam i nati ng act i v i ty .  

• 



• 
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4 . 1 . 4  Eco l ogy 

4 . 1 . 4 . 1 Terrestr i a l  

Vegetati on 

E ffects o n  vegetat i o n  that wou l d  resu l t  from r i ght-o f-way c l eari ng  wi l l  
c l o s e l y  para l l e l  those  typ i ca l  o f  l oggi ng  operati o n s . S i nce a h i g h  p roport i o n  
o f  the  ri ght- o f-way i s  forested ( c a .  85%) , m o s t  o f  t h e  adverse  e f fects o n  
v egetati o n  a s s o c i ated w i th  c onstruct i o n  o f  transm i s s i on l i ne a n d  converter 
term i n a l  fac i l i t i es wi l l  be s uperi mposed  on i mpacts resu l t i ng f rom ri ght- o f-way 
c l e ari ng . 

A l though  r i ght- o f-way c l e ar i ng  and convent i o n a l  l ogg i ng are reasonab l y  
c ompara b l e ,  object i ves  d i ffer  i n  s e v e r a l  respects . For  examp l e ,  c l e ar i ng 
entai l s  not o n l y  c utti ng  o f  l arge mature trees  b u t  a l s o  remov a l  o f  potent i a l l y  
tal l - growi ng trees regard l e s s  o f  s i ze .  To  the extent pract i c a l , damage to 
s hrub  and herbaceous  spec i es dur i ng c l ear i ng operat i ons  wi l l  be m i n i mi zed .  
Vegetati o n  i mmed i ate l y  beneath the  transmi s s i on l i ne conductors wi l l  be  l i m i ted 
to l ow- growi ng s hrubs  and  herb aceous  spec i es , whereas tal l e r s h rubs  and certa i n 
trees o f  l ow he i ght- growth potenti a l  wi l l  be  reta i ned  o n l y  i n  the " s i de stri ps ' ' 
o r  o uter port i o n s  o f  the ri ght- o f-way ( ER ,  Vo l . 3 --Appe nd i x  A ) . Certa i n  tal l 
trees ( danger trees ) outs i de o f  the ri ght- o f-way that c o u l d potenti a l l y  j eopar
d i ze the i ntegri ty of the transmi s s i on l i ne wi l l  a l so be  removed . 

The  more severe i mpacts o n  vegetat i o n  res u l t i ng f rom the actual  emp l ace
me nt of transmi s s i o n l i ne fac i l i ti es wi l l  occur  at sma l l cons truct i o n  s i tes  
estab l i s hed  for  erect i ng  the towers o r  transmi s s i on l i ne s upport structure s .  
O n  the average , tower c onstruct i on s i tes wi l l  b e  l ocated a t  210-m to 240- m  
( 700- ft  t o  800 - ft)  i nterval s ,  b ut  b o t h  the he i ght and spac i ng o f  the  tower 
s upports w i l l  vary to avo i d  env i ronmenta l l y  sens i t i ve areas o r  features . 
Deve l opment o f  a netwo rk  o f  access  and serv i ce roads for  transport o f  b u i l d i ng 
materi a l s and  s upp l i e s w i l l  a l s o  contri b ute to d i s rupt i o n  and/o r seve re a l ter
ati o n  of vegetat i o n .  The str i ng i ng of s h i e l d  and c o nductor cab l e s wi l l  res u l t 
i n  re l ati ve l y  m i nor  a l terat i o n  o f  a f fected vegetati o n .  

Genera l  vegetat i o n  types  o f  the 85- km ( 53 - m i ) Vermont  segment o f  the 
p roposed  ri ght- o f-way are presented i n  Tab 1 e 4 .  1 .  Of  the total  517 ha  
( 1277  acre s )  wi th i n  the  ri ght- o f-way , about  440 ha  ( 100  ac res ) o f  fore s t l and 
wi l l  be  s ub j ect to typ i ca l  r i g ht- o f-way c l ear i ng operat i o n s . As s um i ng a 210-m 
( 700- ft )  towe r spac i ng and  a 0 . 09- ha  ( 0 . 23-acre)  cons truct i o n  s i te for  e recti ng 
each towe r , about 32  ha  ( 79 acres ) wi l l  be  d i sturbed dur i ng  c l ea ri ng  operati o n s  
and  f u rther  d i s turbed dur i ng tower construc t i o n  acti v i t i e s .  The  vegetat i on o f  
the rema i n i ng 7 3  h a  ( 179  acre s )  w i l l  b e  l es s  drasti c a l l y  d i sturbe d .  F o r  
examp l e ,  s ome o f  the wet l and vegetat i o n  type s  are s u f f i c i e n t l y  l ow i n  stature 
a s  to  prec l ude i nterference wi th  e ff i c i e nt operat i on of the p ropo sed  l i ne .  
Agri c u l tural  l ands and exi st i ng c l ear- cut  fore s t l ands  wi l l  l i ke l y  enta i l 
l i ttl e i f  a ny ri ght- o f-way c l ear i ng , whereas c l ear i ng o f  forest  regrowth areas 
w i l l  l i ke l y  res u l t  i n  an  i ntermed i ate degree of d i sturbance .  Acc e s s  and 
serv i ce road req u i rements are unres o l ved  at th i s t i me .  

An est i mated 40 h a  ( 100  acre s )  o f  fore s t l and  betwee n  the converter term i na l  
a n d  Moore Dam wi l l  be  s ubject  to typ i ca l  r i ght- o f-way c l ear i ng  acti v i t i es 
Tab l e  4 . 1 ) . T he e ffects o f  c o nstruct i ng  transmi s s i on fac i l i t i es wi l l  be  
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s uper i mposed  o n  those  res u l t i ng from prev i ou s  ri ght- o f-way c l ear i ng duri ng the • wi den i ng o f  a n  e x i st i ng transmi s s i on l i ne .  The  c o l l ect i ve area affec ted by 
construct i o n  o f  towe r s tructures w i l l  be about 5 h a  ( 12 acre s ) .  Add i t i ona l  
but  re l at i v e l y  m i nor i mpacts wi l l  res u l t  from constructi on o f  access  and  
serv i ce roads ; however , quanti tati v e  e s t i mates o f  the  affected a reas  are not 
pos s i b l e because  spec i f i c  acce s s  and serv i ce road req u i rements have  not been  
e s tab l i s he d .  Serv i ce roads  are typ i ca l l y  l i m i ted to the r i ght- o f-way , and  
much  o f  the neces s a ry acc e s s  w i l l  l i ke l y  be  v i a  exi s t i ng roads o r  trai l s .  

S e l ecti ve c ut t i ng o f  the r i ght-o f-way between  the converter term i na l  and 
the Comerford Stat i on w i l l  b e  emp l oyed to s c reen  the  fac i l i t i es from the  v i ew 
o f  l oc a l  res i dents and trav e l e rs o n  State Route 135 ( ER ,  Vo l .  1- - Sec . I I I  0 ) .  
Se l ect i v e  cutt i ng procedures  wi l l  a l so b e  u sed  i n  the  area where the  proposed  
ri ght- o f-way traverses  Smi t h  B roo k .  I n  order to reta i n  a s  much  vegetat i on as  
p o s s i b l e  and yet ma i nta i n the nec e s s a ry c l earance , s ome trees  may be  topped 
rather than f e l l ed .  The treated area wou l d  encompas s  about 3 . 7 ha  ( 9 . 1 acr-e s ) ;  
the vegetat i o n  d i s turbed by towe r construct i on wou l d  be  o f  m i nor conseque r c e .  

T h e  converter term i  na 1 i n  N ew Hamp s h i re w i  1 1  occupy a n  area o f  about  
9 . 3 ha  ( 23 acre s )  c urrent ly  s upporti ng forest and c rop l and vegetat i on .  Th i s  
area w i l l  be c l eared o f  a 1 1  vegetat i on ,  str i pped o f  tops o i l ,  regraded , and 
re s urfaced wi t h  crus hed roc k .  The  s i te ,  there fore , w i l l  be  unava i l ab l e  for 
revegetati o n . Add i t i o n a l  herbaceous  vegetat i o n  w i l l  be  d i s rupted o r  otherwi s e  
a l tered o n  an  unspec i f i ed area t o  prov i de space f o r  construc t i o n  l aydown are a , 
top so i l  s torage , mac h i ne ry yard i ng areas , pa rk i ng l ots , etc . I f  approp r i ate , 
l andscap i ng wi l l  be  i n i t i ated to screen  the s i te from p ub l i c  v i ew ( ER ,  Vo l .  1-
Sec . I I I A ) . 

The  cons truct i on i mpacts o n  vegetat i o n  wou l d  b e  apprec i ab l e  ( 85%) i n  
terms o f  the r i ght-of-way i tse l f ,  but  neg l i g i b l e  ( < 0 . 03%)  i n  re l at i o n  to the 
total  vegetat i o n  res o urces  of the three counti e s  i n  wh i c h the proposed fac i l i 
t i es wou l d  be  l ocated .  In  v i ew o f  the u nderut i l i zed  s tatus o f  Vermont forest  
re sources  ( see  Secti o n  3 . 2 . 3 ) , converted l and use  o f  the  p r i ma ri l y  fore s ted 
ri ght- o f-way i s  an  acceptab l e  trade - o ff for the bene f i ts der i ved  from energy 
exchanges  i nv o l v i ng hydroe l ectri c generat i o n  fac i l i t i es .  

F o l l owi ng the i n i t i a l  c l ear i ng and s ub j ect to easement agreements , vege
tati o n  i n  the r i ght- o f-way wi l l  be  contro l l ed by a c omb i nati o n  of mecha n i c a l  
a n d  c hem i c a l  methods . O n l y  t h o s e  herb i c i de s  and  app l i cab l e  methods approved 
by the U . S .  E n v i ronmental  P rotect i o n  Agency and  appropr i ate state agenc i es 
wi l l  be  u sed .  Acco rdi ng l y , c h em i ca l s wi l l  b e  s e l ec t i v e l y  app l i ed at the base  
o r  o n  the  fo l i age o f  unde s i rab l e  spec i e s .  

I n  a n  operat i ona l mode , the proposed transmi s s i o n  l i ne wi l l  c reate severa l  
p he nomena that are potent i a l l y  harm f u l  t o  b i ota . Those  pert i nent to vegetat i o n  
i nc l ude the generati o n  o f  e l ectri c f i e l ds a nd the product i o n  o f  a i r i o ns , 
ozone , and oxi des  o f  n i trogen .  Based  on  a rev i ew o f  three recent stud i e s 
( Gri f f i t h  1977 ; M i n n .  Env i ro n .  Q u a l . Board 1982 ; Banks  et a l . 1982 ) ,  i t  can  be  
conc l uded that  the e l ectr i c  f i e l ds and a i r  i on s  generated by  the  p roposed  
transmi s s i on l i ne w i l l  not apprec i ab l y  affect l oc a l  vegetati o n .  

I n  two other  stud i es ( Krupa and  P ratt 1982 ; Droppo 1981 ) , the  contr i but i ons  

• 

o f  HVDC transm i s s i on l i ne s  to atmospher i c concentrati ons  o f  ozone  and ox i des  • o f  n i trogen were found to be  i ns i gn i f i cant re l at i ve to i mpacts o n  vegetati o n .  



• 

• 

• 
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In 1981 , a test span  of transm i s s i on l i ne was erected that e s sent i a l l y  d up l i 
cate d  de s i gn spec i f i cat i on s  o f  the proposed  New Eng l and/Hydro-Quebec i nter
connect  ( Jo hnson  1982a ) .  I n  s up p l ementa l test i mony o n  beha l f o f  the Ve rmont 
Department o f  P u b l i c  Serv i ce ,  J o hnson  ( 1982 b )  s umma r i zed the operat i on a l  
c haracte r i s t i c s  of  the test  fac i l i ty ,  wh i c h  i nc l uded  the f o l l ow i ng s tatemen t :  
1 1 the  l i ne does  not produce  measurab l e  ozone  at the  edge o f  the r i ght- o f-way . 1 1 

I n  conc l us i on ,  i t  i s  u n l i ke l y  that operat i o n  o f  the proposed  transm i s s i on 
l i ne wi l l  cause  apprec i ab l e  adverse  i mpacts o n  vegetat i on res o u rces  other than 
those re s u l t i ng from per i o d i c r i ght- of-way ma i ntenance act i v i t i e s .  

W i l d l i fe 

I mpacts o n  wi l d l i fe from construct i o n  o f  the p roposed  95- km ( 59 . 5-m i ) 
powe r l i ne and  converter  term i na l  fa l l i nto two catego r i e s :  ( 1 )  l os s  and 
a l terat i on of hab i tat , and  ( 2 )  d i sturbance of i nd i v i du a l s  due to no i se genera� 
t i o n  and h uman act i v i ty .  

D u r i ng constructi o n  o f  the transm i s s i on l i ne , forest hab i tat compr i s i ng 
approx i mate l y  85% o f  the l and  w i t h i n the r i ght- o f-way wi l l  have to be  c l eare d  
( Tab l e s 4 . 1 a n d  4 . 2 ) .  A l though data a r e  too l i m i te d  t o  make quant i tat i v e  
p red i ct i ons  i n  regard t o  construct i on o f  t h e  proposed  l i ne ,  q ua l i tat i ve pred i c
t i o n s  o f  poten t i a l  i mpacts  are pos s i b l e  based  on  other  stud i e s ( U . S .  Env i ro n .  
Prot .  Agency 1971 ; Dufour  1980 ; L i dd l e  and Scorg i e  1980 ; H i c ks 1979 ) .  

Approx i mate l y  13 h a  ( 32 acre s )  of  forest wi l l  be  c l eared for  the converter 
term i na l  and a s s oc i ated r i ght- o f-way . Some wi l d l i fe assoc i at i ons  around  the 
ex i st i ng r i ght- o f-way wi l l  be  a l tered s l i ght l y ,  but  the hab i tat that wi l l  be 
a ffected i s  not c r i t i c a l  o r  h i g h l y  p re ferred by any wi l d l i fe spec i e s i n  the 
area ( U . S .  Dep . Energy 1978 ) .  Because  the forest  to be  c l eared repre s e nts a 
m i nute frac t i o n  o f  that ava i l ab l e ,  i mpacts to l oc a l  wi l d l i fe pop u l at i ons  wi l l  
not  threaten t he i r  cont i nued  s u rv i va l . 

I t  i s  u n l i ke l y  that  construc t i o n  act i v i t i es per  s e  w i l l  res u l t i n  a 
threat  to the  cont i n ue d  s u rv i va l  o f  l oc a l  w i l d l i fe spec i e s .  Most  o f  the 
act i v i ty w i l l  occur  i n  a reg i on where c l earc utt i ng for t i mber i s  a regu l ar 
operati o n . Acti v i t i es wi l l  be  o f  re l at i v e l y  s ho rt d u rat i on ,  four  days  per  
8- km ( 5-m i ) s ect i o n  o f  l i ne .  Thus , wi l d l i fe affected by human  acti v i ty are 
l i ke l y  to be  d i sturbed  for o n l y  a b r i e f  per i od and  are l i ke l y  to return to 
norm a l  behav i or patterns upon c e s sat i on of acti v i t i e s .  Wi th  the excep t i o n  o f  
3 to 4 k m  o f  the route i n  s outhern Es sex and  Ca l edon i a  count i e s , the  corr i dor 
s k i rts the edges o f  dee ryard s .  Thus , most  deer avo i d i ng construct i o n  acti v i t i es 
s ho u l d  f i nd amp l e  forage and  cover  i n  areas unaffected by human i ntru s i o n .  

T h e  amount  o f  c l ear i ng f o r  the transm i s s i on l i ne wi l l  res u l t  i n  l os s  o f  
o n l y  a sma l l fract i on ( < 0 . 03%) o f  fore s t  hab i tat o f  E s sex , C a l edon i a ,  and 
G rafton count i e s .  The  qua l i ty o f  hab i tat to be  l ost , howe ve r , i s  an  i mportant 
c o n s i derat i o n  i n  the overa l l i mpacts o f  c l ear i ng hab i tat . General  e s t i mates 
o f  the qua l i ty o f  hab i tats ( ev a l uated as  to the i r preferab i l i ty to wi l d l i fe 
spec i es )  affected by the proposed  transm i s s i on l i ne are prese nted i n  Tab l e  4 . 4 .  
I t  i s  e s t i mated that o n l y  about 5 t o  10% o f  the l i ne wou l d  c ro s s  good t o  h i gh 
qua l i ty hab i tat for the s e l ected spec i e s ( U . S .  Dep . Ene rgy 1978 ) .  T h e  h i ghest  
v a l ued  habi tat that  cou l d  be  af fected by  the construct i on of  the  transm i s s i o n 
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Tab l e  4 . 4 .  Va l ue o f  Wi l d l i fe Hab i tat Crossed  
by the  Prefe rred Corr i dor 

Percent o f  Tota l H a b i tat 
Wi t h i n Corr i dort 1 

H a b i tat Val ue  
Spec i a l 
Spec i e st2 

Harvested 
Spec i e s t3 Dee r 

1 - Low 

2 -1-

3 -1-

4 -1-

5 - H i gh 

0 

42 

49 

9 

0 

5 1  

44 

0 

5 

0 

5 

84 

4 

1 

t 1  Val ue based  upon  hab i tat preference  and  n umber o f  
spec i e s f o u n d  i n  a g i ve n  hab i tat dur i ng f i e l d  
stud i e s  ( U . S .  Dep . E n ergy 1978- - Sec . 2 . 08 ) . 

t 2 O f f i c i a l l y  o r  u noff i c i a l l y  rare , threatened , o r  
e ndangered spec i es i n  t h e  reg i o n .  

t3 Game and  furbeari ng  spec i es .  

l i ne a re the wet l ands  ( see  Sec t i o n s  4 . 1 . 4 . 3 and 4 . 1 . 4 . 4 ) , wh i c h form h i gh l y  
p refe rred hab i tat for a l arge n umbe r o f  harvested spec i e s and  rare o r  endangered 
s pec i es .  

T here  have  been  a n umber  o f  repo rts that have  exam i ned  the i mpacts of  
c l earcutt i ng and  ri ght- o f-way management o n  wi l d l i fe ( e . g . , Arner 1977 ; Asp l undh  
Env i ro n .  Serv . 1977 ; Carv e l l and J ohnsto n  1978 ; G a l v i n and  C up i t 1979 ) .  I n  
genera l , r i ght- o f-way mai ntenance re s u l ts  i n  the presence  o f  wi l d l i fe who 
p refer  open  hab i tat wi th  few l a rge trees . These  wi l d l i fe spec i es are often  
those  characte r i s t i c o f  early stages o f  p l ant  commun i ty s ucces s i on , s uc h  as  
are found  i n  abandoned farm f i e l ds o r  post- fi re regenerat i on .  Over  50  spec i es 
o f  wi l d l i fe i n  the  reg i o n  are frequent ly  found  i nhab i t i ng ear ly  s ucces s i o n a l  
s tages o f  vegetat i o n ( U . S .  Dep . Ene rgy 1978 ) .  Ma i ntenance  o f  a c l earcut str i p  
i n  a n  area o f  extens i ve forests  offers  a more d i verse  hab i tat than  p ure fore s t  
stands  f o r  s upport i ng a greater d i vers i ty o f  wi l d l i fe ( Maye r  1976 ; J o h n s o n  
et  a l . 1979 ; G e i bert 1980 ; Cavanaugh  et  a l . 1981 ; Krood s ma 1982 ) .  The  he rbaceou s  
and  s h rubby growth a l so p rov i de food f o r  a n umber o f  wi l d l i fe spec i es , espe
c i a l l y  deer ( Kreft i ng and  Hansen  1969 ; Kufe l d  1977 ) .  R i ghts-of-way have  been  
a s s e s sed  a s  h av i ng h i gh v a l ue  for u s e  by dee r , part i c u l a r l y  where  they cross  
exte n s i ve woo d l ands  ( Bramb 1 e and Byrnes  1979 ; Eaton  and  Gates  1981 ; Mayer 
1976 ) .  R i ghts-of-way through forest i n  northeastern New York  have been  s hown 
to p rov i de v a l uab l e  forage for l oc a l  wh i te- ta i l ed deer  pop u l at i on s  ( As p l undh  
E nv i ro n .  Serv . 1977 ) .  

• 

• 

The P re ferred Corr i dor  w i l l  cross  about 82 km ( 51 m i ) o f  forest l and i n  
Vermont and  New H amps h i re .  O n  the bas i s  o f  the s t ud i e s c i ted above , i t  i s  • 



• 

• 

• 
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a nt i c i pated that the r i ght- o f-way through  fore s te d  1 and wi 1 1  i nc rease  the  
d i vers i ty o f  wi l d l i fe spec i es i n  the v i c i n i ty o f  the route . I n  addi t i on ,  
herbaceous  and  woody s hrubs  o f  the  r i ght- o f-way wi l l  prov i de forage for  deer  
pop u l at i o n s  i n  the  are a .  

The  P referred Corri dor  w i l l  p a s s  through about 13 km ( 8  m i ) o f  known 
deeryards , wh i ch are used for overwi nteri ng by wh i te- ta i l ed dee r  ( ER ,  Vo l .  3-
Appen d i x  B ,  Map s D1-D8 ) .  The  c l osed  c anopy over deeryards prov i de s  over
wi nte r i ng  deer wi th s h e l ter f rom the w i nter cond i t i o n s  o f  northern N ew E ng l and . 
The openne s s  o f  a c l eared ri ght- o f-way wou l d  res u l t i n  more extreme tempera
ture s , greater wi nds  and convec t i ve  heat l os s , and greater amounts  o f  dr i fti ng  
s n ow ( Herr i ngton and  He i s l er 1973 ) .  Lowe r temperatures and  h i gher  w i nds  
i mpose  greater  thermore g u l atory stre s s e s  on  i nd i v i du a l dee r .  Deeper s n owd r i fts 
i ncrease  the  metabo l i c  costs of trav e l  and cover potent i a l l y  i mportant  s ources  
o f  w i nter b rowse .  Several  s t ud i e s  have s hown that deer  avo i d  open  r i ghts - o f
way i n  the wi nter  i n  d i rect proport i on to the wi dth  o f  the c l ear i ng  ( Hydro
Q uebec  1981 ; D o ucet  et  a l . 1981 ; W i l l ey 1982 ) .  Other  stud i e s  have found  no 
d i ffere nces  i n  the wi nter use of a forest and  adjacent  ri ght- o f-way by deer 
( As p l undh  E nv i ro n .  Serv . 1977 ) .  The  d i fferent  re s u l ts may b e  attri b utab l e  to 
c l i mat i c d i fferences  at the s tudy s i te s .  The negat i ve responses  of wi nter u s e  
o f  r i ghts - o f-way were obta i ned  i n  northern Vermon t  and  Quebec . 

Where a ri ght- o f-way serves  as  a part i a l  barr i e r  to deer  movement  wi th i n  
a deeryard , i t  e f fecti v e l y  reduces  the amou n t  o f  yard ava i l ab l e  to overwi nter i ng 
dee r .  Th i s  cou l d force deer  to  use s ubopt i ma l  hab i tat , l ead i ng to deb i l i tati ng 
s tres s .  Most of the 13- km ( 8-m i ) r i ght- o f-way that pas s e s  through potent i a l  
dee ryards wi l l  c ut ac ros s  the  edge o f  the yard . Less  than 4 km ( 2 . 5 m i ) wi l l  
b i s sect a deeryard where the l i ne paral l e l s  Moore Reservo i r . A l ong  t h i s 
secti o n , the  route wi l l  para l l e l a c urrent r i ght- o f-way that wi l l  be  wi dened  
to  about 9 0  m ( 300 f t )  to accommodate the p roposed  l i ne .  Where the r i ght-of
way crosses  thro ugh  a known deeryard , trave l  l anes  o f  con i ferous  trees w i l l  be 
p rov i de d  that afford dee r pas s age acro s s  the c l eari ng . 

I n  add i t i o n to s e l ect i ve c l ear i ng o f  woody vegetat i o n , VETCO p roposes  to 
use se l ec t i ve  app l i cati o n s  o f  herb i c i de s  ( se e  Sect i on 4 . 3 . 4 . 1 ) .  Most  herb i c i des  
are known to have  tox i c  effects  upon  a n i ma l s ( B uf f i ngton 1974 ; K i tc h i ngs  
e t  a l . 1974 ) , and  a n umber o f  stud i e s have exami ned  the responses  o f  wi l d l i fe 
popu l at i o n s  to app l i cat i ons  o f  herbi c i des . Both  Carve l l and  J ohnston  ( 1978 ) 
and  Asp l undh  Env i ronmental  Serv i ces  ( 1977 ) found  that wi l d l i fe u s e  of  ri ght
o f-way hab i tat and herb i c i de use appear to be compat i b l e .  Other stud i es have 
s hown that the respon s e s  of wi l d l i fe to herb i c i de use are attr i butab l e  to 
hab i tat c ha nges re s u l t i ng from treatment  rather  than  d i rect , tox i c  e ffects o f  
t h e  app l i ed herb i c i de o n  t h e  wi l d l i fe ( J o hn s o n  1964 ; T i etj e n  et  a l . 1967 ; 
Kreft i ng and  Hansen  1969 ; J o h n s o n  and Hansen  1969 ; Beasom and  Sc i fres 1977 ; 
Kufe l d  1977 ; Fagerstone et a l . 1977 ; S u l l i va n  and  S u l l i va n  1982 ) .  

The  avai l ab l e  data i nd i cate that proper u s e  o f  herb i c i de s  i n  r i ght- o f-way 
management  does  not pose  a tox i c o l og i ca l  threat to wi l d l i fe i nd i v i dua l s o r  
popu l at i o n s . A l though  the amounts  o f  herb i c i de s  t o  be used  and  rates o f  
app l i cati o n  have n o t  been  determi ned  a t  t h i s t i me , t h e  p l anned  u s e  o f  herb i 
c i de s  i n  the  area o f  the  proposed route s ho u l d  not threaten  wi l d l i fe .  The  
App l i cant i s  commi tted to app l y  herb i c i de s  i n  accordance w i th  state o f  Ve rmont 
and  N ew Hamp s h i re regu l at i o n s  . 
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A l though  t h e  pr i mary i mpacts t o  wi l d l i fe wi l l  re s u l t  from a l terat i on o f  • hab i tat i n  the  r i ght-of-way , there are severa l  potent i a l  i mpacts  from the 
p res ence  and operat i on of the  transm i s s i on l i ne i ts e l f :  c o l l i s i on s  of b i rds 
wi th  towers o r  conducto r s , e l ectrocut i o n , ozone generat i on ,  aud i b l e  no i se 
generat i o n , spark  d i scharge , e l ectri c/magnet i c  f i e l d  e ffects , and a i r i on 
generati o n .  Rapto rs and wate rb i rds are part i c u l a r l y  sen s i t i ve t o  human d i s -
turbance ( Sta l master  and Newman  1978 ; Swe n s e n  197 9 ; E rwi n 1980 ; L i dd l e  and 
Scorg i e  1980 ; B u rger 1981 ) .  

There are s evera l  documented cases  o f  b i rd morta l i ty from c o l l i s i on w i th 
conductors  o r  tower structures  ( Avery et a l . 1978 ; U . S .  F i s h  and W i l d l . Serv . 
1978 ) .  The maj o r i ty o f  the spec i e s  i nv o l ved i n  s uc h  i nc i dents  a re m i g ratory 
waterfowl . The  proposed transmi s s i on l i ne wi l l  not  b e  ta l l  e no u g h  ( < 33 m 
[ 110 ft ] )  to pose  a threat to any b i rds i n  m i gratory f l i gh t .  I n  genera l , 
m i gratory f l i ght  occurs  at a l t i tudes  i n  excess  o f  100 m ( 30 0  f t )  above ground 
s urface ( U . S .  F i s h Wi l d . Serv . 1978 ; L i nco l n 1979 ) .  Howeve r ,  waterfowl l and i ng 
o r  taki ng f l i gh t  cou l d  str i ke components o f  a l i ne pas s i ng over  o r  i mmedi ate l y  
adjacent to an  o p e n  body o f  wate r .  T h e  P referred Corr i dor  w i l l  p a s s  over  l e s s  
than 1 k m  ( about  0 . 6 m i ) o f  l akes and c ro s s  s everal  dra i nages that may b e  used  
by  waterfowl . Beca u s e  t h i s rep resents  o n l y  a m i nute f ract i on o f  the  ava i l ab l e 
hab i tat o f  th i s  type , i t  i s  u n l i ke l y  that the  threat o f  c o l l i s i on s  wi l l  a ffect 
more than  a m i nor  fracti o n  of waterfowl i n  the l oca l e .  

E l ectroc ut i o n  can occur  when a n  a n i ma l  makes contact wi th  two energ i zed 
conductors  o r  w i th  one energ i zed conductor and  a s h i e l d  wi re o r  grounded part 
o f  the  s upport towe r .  H i stor i ca l l y ,  th i s  has  b e e n  a prob l em o n l y  w i th  l arge 
raptors  ( s uch  as  eagl es ) and sma l l e r l i ne s . M i n i mum c l earances  on the proposed 

• l i ne ( >  3 m  [ 10 ft] ) wi l l  e n s u re that s uc h  a pos s i b i l i ty does  not  ex i s t .  
Spark d i s c harges t o  wi l d l i fe o r  l i v e s toc k under the l i ne are a l s o  u n l i ke l y  
because  max i mum v o l tage b u i l dup ( 0 . 07  kV ) i n  objects  beneath the  l i ne i s  not 
expected to be s u f f i c i ent  for s uc h  occurrences ( Jo h n s o n  1982 a ) . Carpet- l i ke 
s hocks  occur  at l ev e l s o f  about 10  kV ( see Sect i on 4 . 1 . 8 . 2 ) .  

The operat i o n  o f  D C  l i ne s  s i m i l a r to the proposed l i ne i s  known to gene rate 
ozone when the l i nes  are i n  corona ( D roppo 1979 ; Bonnev i l l e P ower Adm i n . , 
undated ; Johnson  1982a ; Krupa and P ratt 1982 ) .  Max i mum , s hort-term conce ntra
t i o n s  o f  ozone at ground l ev e l  have been meas ured at about 20  �g/m3 ( 10 ppb ) 
above backgro u nd l eve l s ,  wh i ch i s  about 40% o f  the l ev e l  o f  detectab i l i ty but  
10% o f  the m i n i mum conce ntrat i on req u i red for tox i c  e f fects dur i ng s ho rt- term 
exp o s ure o f  a n i ma l s ( C l e l and and K i ngsbury 1977 ; G o l d sm i th and F r i berg 1977 ; 
Coffi n a nd Stoki nger 1977 ) .  Tests  for  the stat e  of  Vermont found that operat
i ng a l i ne wi th  the s ame des i gn parameters as  those  proposed by the App l i cant 
gene rated no  ozone d i scernab l e  from bac kgrou nd ( Jo h n s o n  1982a ) .  There fore , i t  
i s  u n l i ke l y  t hat the  transm i s s i on l i ne wi l l  generate s u f f i c i ent ozone  to be  
detri menta l to  w i l d l i fe o r  l i vestoc k i n  the v i c i n i ty o f  the l i ne . 

Aud i b l e  no i se l ev e l s c o u l d reach  a 24- hou r ,  day- n i ght  we i ghted ave rage o f  
4 4  dB ( A )  at t h e  edge o f  t h e  ri ght- o f-way . Th i s c a l c u l at i o n a s s umes  max i mum 
gene rat i on o f  no i se under fa i r  weather cond i t i o n s  throughout  a 24- hour  pe r i od 
( E R , Vo l . 3 ) .  J o h nson  ( 1982 a )  mea s u red a ud i b l e  n o i s e  d i rect l y  beneath the 
pos i t i ve p o l e of l i ne cons tructed and operated accord i ng to the spec i f i cati o n s  
o f  t h e  p roposed transmi s s i on l i ne .  T h e  te s t  l i ne produced no  detectab l e  no i s e 
under fa i r  weather  or fcg condi t i o n s . Mea s u rements i nd i cated that the  no i se • emi s s i on l ev e l  d u r i ng s now was about  35  dB ( A )  i mmedi ate l y  be l ow the pos i t i ve 
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conductor .  Rura l  bac kgro und no i s e  ranges from 20  to  40 dB(A)  dependi ng upon 
weather cond i t i o n s  ( U . S .  E nv i ro n .  Prot . Agency 1974 ) .  

There are i ns uf f i c i e nt data to quanti tat i v e l y  re l ate aud i b l e no i s e  em i s 
s i o n s  to i mpacts to w i l d l i fe .  Deer and e l k have been observed u s i ng transmi s
s i on l i ne r i ghts- o f-way des p i te the presence o f  aud i b l e  no i se ( Lee and  G r i f f i th 
1978 ) . Wi l d l i fe u s e  o f  transm i s s i on l i ne r i ghts- of-way under a var i ety o f  
weather cond i t i on s  i mp l i es t h a t  aud i b l e  no i se has  a neg l i g i b l e  i mpact upon 
wi l d l i fe acti v i t i es .  The l ow l ev e l  o f  audi b l e  no i s e emi tted by the propo sed 
transm i s s i on l i ne i s  u n l i ke l y  to deter wi l d l i fe from u s i ng habi tat i n  the 
v i c i n i ty o f  the r i ght- o f-way . 

I n  a n umber o f  stud i e s , i nvest i gators have attri buted a n i ma l ' s  behav i ora l 
and p hys i o l og i ca l  respon s e s  to the presence o f  a i r i on s  ( Sheppard 1979 ; S u l man  
1980 ) .  I n  genera l , respon s e s  have been e l i c i ted

.
at i on l ev e l s o n  the o rder o f  

104 to 105 pos i t i ve i ons/  cm3 a nd 104 to 106 negat i ve i on s /  cm3 • I nc reased  
p hys i o l og i ca l  stre s s  i n  an  a n i ma l  i s  attri b uted to i nc reased l e�e l s  o f  pos i t i ve 
i on s .  No  s i m i l ar stre s s  response  has  been attri buted to i nc reased  l ev e l s o f  
negati ve i on s . 

D ur i ng f o u l  weather , meas u red i on dens i t i es c ou l d  extend i nto the l owe r 
range o f  v a l ues  for wh i ch b i o l og i c a l  e ffects have been  attri b uted ( see Sec
t i o n  4 . 1 . 8 . 2 ) . Becau s e  o f  the i r  g reat mobi l i ty ,  i t  i s  u n l i ke l y  under norma l 
cond i t i o n s  that wi l d l i fe o r  l i ve s to c k  wi l l  rema i n  conti n uo u s l y  under a l i ne 
ope rat i ng i n  s u c h  cond i t i on s .  Rap i d  d i spersa l  o f  i on s  to bac kground l ev e l s 
reduces  the pos s i b l e  i mpacts o f  a i r i on s  beyond -50 m (-150 ft )  from the 
conductors . The  data s uggest  that a i r i o ns  are u n l i ke l y  to have i mpacts on 
a n i ma l s temporari l y  i n  the v i c i n i ty o f  the r i ght- o f-way . 

Max i mum magnet i c  f i e l ds meas ured at ground l ev e l  under ±400 kVDC trans
m i s s i on l i ne s  are o n  the order o f  one- h a l f the natura l , amb i ent condi ti o n  
( B ra c ken  1979a , 1979b ) .  Magneti c f i e l ds from the proposed l i ne are not expected 
to i nf l uence a n i ma l s  i n  the v i c i n i ty o f  the Prefe rred Corr i do r  because  f i e l d  
stre ngth d i s s i pates rap i d l y  wi th d i s tance from the l i ne ,  and f i e l d  l ev e l s are 
we l l  be l ow ( c a .  a factor o f  10- 5 ) l ev e l s known to e l i c i t  even equ i voca l  
responses  i n  l aboratory an i ma l s .  

The e l ectr i c f i e l d  under DC l i nes  i n  corona can  exceed ± 2 0  kV/m ( B ra c ken  
1979a , 1979b ; Sta n l ey Cons u l t .  1980 ; Bonnev i l l e Power Adm i n . , undated ; S karbakka , 
undated ) .  Operat i on o f  the Vermont tes t  l i ne y i e l ded max i mum e l ectr i c f i e l ds 
under the l i ne s  i n  exc e s s  o f  - 30 kV/m and +25 kV/m ( Sect i o n  4 . 1 . 8 ) .  E l ectri c 
f i e l d  strength dropped p rec i p i to u s l y  to be l ow ±15 kV/m at about 30  m ( 100  ft)  
from the  centerl i ne ( Jo h n s o n  1982a ) ,  equ i va l ent to the proposed  ri ght-o f-way 
edge . 

There i s  l i tt l e l i terature o n  the effects o f  DC  e l ectr i c f i e l d s  upon 
a n i ma l s ( Lee 1979 ; Sheppard 1979 ; see Sect i on 4 . 1 . 8 . 2 ) . The mag n i tude of 
e l ectri c fi e l ds under DC l i ne s  does extend i nto the range o f  v a l ues  for wh i ch 
behav i ora l and phys i o l og i ca l  respon s e s  have been reported . These  respon s e s  
h a v e  been observed o n l y  after s everal  days  expo s ure t o  a cont i n u o u s  e l ectri c 
f i e l d .  Because  of  chang i ng l eve l s  o f  l i ne corona  and a n i ma l  mobi l i ty ,  s u c h  
cond i t i on s  are i mp robab l e  for free- rang i ng an i ma l s  u s i ng t h e  r i ght- o f-way 
under the proposed l i ne .  I n  add i t i on , max i mum f i e l d  s trengths are o n l y  found 
i mmed i ate ly  under the conductors and they d i s s i pate exponent i a l l y  w i th  d i s ta nce . 
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Beyond the  edge of the r i g ht-of-way , f i e  1 d s trengths a re we 1 1  be 1 ow l eve l s  • known to e l i c i t  respon s e s . 

4 . 1 . 4 . 2 Aquat i c  

Cons truct i o n  act i v i t i es for stream c ros s i ngs , e spec i a l l y  acc e s s  roads , 
wi l l  res u l t  i n  the pr i n c i pa l  i mpacts t hat can  occur  to aquat i c  b i ota s uc h  a s :  
( 1 )  c hanges  i n  water  tempe ratures re s u l t i ng from remov a l  o f  r i pari an  vegeta
t i on , ( 2 )  hab i tat destructi on or mod i f i cat i o n  res u l t i ng from i ns tream construc
ti o n  acti v i t i e s , and  ( 3 )  downs tream i ncrea s e s  i n  turb i d i ty and sed i mentat i o n  
res u l t i ng from e ro s i on a nd s tream s e d i ment  d i s p l acement a t  the c o ns truct i on 
s i te .  These  i mpacts can be expected to occur  i n  vary i ng degrees at every 
s tream c ro s s i ng requ i r i ng the construct i on o f  an  acc e s s  roa d .  T h e  actua l 
number o f  acce s s  roads  and s tream c ro s s i ngs  i nv o l v i ng acc e s s  roads that wi l l  
be req u i red i s  not c urrent l y  known ; th i s  wi l l  be determi ned once  the fi n a l  
l i ne a l i g nment wi th i n  t h e  Pre ferred Corri dor  i s  e stab l i s hed a n d  f i na l  engi neer
i ng p l ans  are deve l oped . The  s ever i ty o f  i mpact wi l l  depend upon  s evera l 
factors , i nc l ud i ng :  ( 1 )  season  o f  c o n s truct i o n , ( 2 )  s tream s i ze ( l ength and 
w i dth ) ,  ( 3 )  corri dor wi dth , (4)  const r-uct i o n procedu re s , and  ( 5 )  habi tat 
q ua l i ty ( D eho ney and Manc i n i  1982 ) .  Genera l l y ,  the s ma l l e r streams wi l l  have 
the g reate st  potent i a l  to be i mpacted because  they have l es s  a b i l i ty to 
a s s i m i l ate ( d i l ute ) i ntroduced s o l i ds and are more affected by remov a l  o f  
ri pa r i an  vegetati o n .  

Stream tempe rature a l terat i on i s  reported t o  b e  o n e  o f  t h e  mos t  s i gn i 
fi cant i mpacts res u l ti ng from vegetat i on c l ear i ng o f  stream cros s i ng s  for 
ri ght- o f-way cons truct i o n  ( Herri ngton and H e i s l e r 1973 ) .  A l though  s tream 

• tempe ratures have been repo rted to i nc rease  s u f f i c i ent ly  to cause  f i s h  mo rta l i ty 
i n  i so l ated i n stance s - - es pec i a l l y  to j uven i l e s o r  emb ryos  ( Lantz 1971 ) - - reduced 
growth , v i go r , and re s i s tance to d i sease  are probab l y  the ma i n e ffects of 
e l evated stream temperatures ( F redri c ksen  1971- 1972 ) .  H owever , cons i de r i ng 
the s h o rt l i near  extent that wou l d  be c l eared for the proposed  transm i s s i on 
l i ne and/or acce s s  road at a ny stream c ro s s i ng ( e . g . , o n l y  200-300  l i near  feet 
[ 60-90  m] o f  r i pa r i an vegetat i on wi l l  need to be removed ) ,  i t  i s  doubtfu l  that 
s i gn i f i cant therma l i nc reases  wi l l  occur .  I n  s ome area s , trout s treams may 
bene f i t through  promot i on of l ow- growi ng s tream vegetat i on and i nstream macro-
p hytes (Wh i te and B ryn i l d son  1967 ) as  a resu l t  o f  i nc reased s u n l i ght penetra-
t i on accompany i ng remo v a l  of l arge trees a l o ng the s tream s . 

Hab i tat d i s tu rbance c a n  have an i mmedi ate and l oc a l i zed i mpact o n  aquat i c  
b i ota , but turb i d i ty a nd espec i a l l y  sed i mentat i on can res u l t i n  greater and  
more  w i despread b i o l og i ca l  i mpacts . Eggs  a nd l arvae o f  f i s h  and macro i nverte
brates wou l d  be mos t  advers e l y  effected by i nc reases  i n  s i l tat i o n  and turb i d i ty 
due  to the i r re l at i ve i mmob i l i ty ,  whereas adu l t  f i s h  wou l d  l i ke l y  vacate the 
area ( De h oney a nd Manc i n i  1982 ) .  The  mobi l i ty o f  f i s h  a l l ows them to avo i d  
many o f  the acti v i t i e s  a s s o c i ated wi th s tream cros s i ng cons truct i on ( Bu s d o s h  
1982 ) .  However ,  i ncreased s i l tati o n  cou l d  d i s rupt f i s h  reproduct i o n  by cover
i ng potenti a l  spawn i ng grounds  ( Karr  and Sch l o s ser  1978 ) . The l ocati o n s  where 
acce s s  road stream c ro s s i ng s  wi l l  mos t  proba b l y  be req u i red ( e . g . , sma l l e r 
s treams ) ,  coup l ed w i t h  the phys i ca l  characteri s t i c s  o ften chosen  for the  
c ro s s i ng a reas  ( e . g . , grave l l y  ri f f l e s ) , e s senti a l l y  c o i n c i de wi th the hab i tat 
used  by the s a l mo n i d s  for s pawn i ng ( see Tab l e  3 . 5 ) .  S h e l ton and P o l l oc k  
( 1966 ) found that when o n l y  1 5  t o  30% o f  grave l i nters t i ces  were f i l l ed wi th  • sed i ments , 85% morta l i ty of  s a l mo n  eggs occurred . Moreover , sed i ments can act 
as  a p hy s i ca l  barr i er to fry try i ng to eme rge from nests . 
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F i s h can  a l so be  a ffected by i nterference ( b l oc kage ) o f  p re- o r  pos t
spawn i ng m i grati o n s  due  to i ns tream constructi o n  act i v i t i es ( Dehoney and 
Manc i n i  1982 ) .  However , p i pe l i ne c ro s s i ngs  ( wh i ch requ i re s tream dredg i ng not 
i nv o l ved i n  acc e s s  road construct i o n ,  a l though  s tream bed gradi ng may be 
nec e s s a ry )  have been  s hown to c reate e l evated turb i d i ty l ev e l s for o n l y  s everal  
hours  fo l l owi ng construct i on and a f fect o n l y  a s ho rt d i s tance  o f  stream , e . g . , 
;:;; 300  m ( 2 , 000  ft)  ( D ehoney and Manc i n i  1982 ) .  Road cros s i ng construct i on 
c ou l d  be  expected to have a s i m i l ar degree o f  i mpact . Therefo re , d i s rupti o n  
o f  s uc h  m i grati o n  wou l d  o n l y  be temporary b e c a u s e  stream d i s t u rbances  wou l d  
not be expected to l as t  more than a few days , whereas f i s h  m i grat i o n  occurs  
over  a pe ri od  o f  days  to weeks  ( Geen  et a l . 1966 ) .  

The maj o r  water qua l i ty i mpacts c urrent ly  experi enced i n  the s tudy area 
a re due  to n onpo i nt p o l l uti o n  res u l t i ng from s i l v i cu l ture . I mpacts i nc l ude 
ero s i on s ed i me ntat i on and i nc reased  s tream 1 oad i ng o f  co  1 or-produc i ng and 
oxygen- demand i ng o rgan i c  matter ( ER ,  Vo l . 3- - Sec . I I I . B . 8 ) .  Stream c ro s s i ng 
construct i on wi l l  res u l t  i n  s i m i l ar , but s ho rter- term ( i . e . , d ays  to wee ks v s .  
months  to years ) i mpacts . A l es se r  degree o f  i mpact wi l l  occur  a t  streams 
where o n l y  the l i ne c ro s s e s  the stream and no acc e s s  roads a re cons tructe d .  
T h e  s treams mos t  sens i t i ve t o  i mpact a re thos e  that are genera l l y  s h a l l ow and 
wi de w i t h  sma l l s i decharge s , l i ttl e groundwater i n f l ow ,  and res i dent popu l a
t i o n s  o f  c o l dwater f i s h  spec i es ( G a l v i n 1979 ) .  No  i nformat i o n  wa s found  to 
determ i ne wh i ch streams i n  the study area wou l d be most s en s i t i ve based upon 
groundwater and s i dechar-ge i nf l ow .  However , the maj o r i ty o f  the streams are 
c o l dwater trout streams ( Sect i o n  3 . 4 . 2 ) .  There fo re , i t  may be conservat i ve l y  
s tated that a l l s treams t o  b e  crossed  by the proposed Vermont transm i s s i on 
l i ne wou l d  be  sen s i t i ve to i mpacts a s so c i ated wi t h  construct i o n  o f  s tream 
cros s i ngs . F o rtunate l y ,  acc e s s  roads ex i st acro s s  many s treams due  to the 
abundance o f  mai ntai ned l ogg i ng roads i n  the area ( E R ,  Vo l . 3 -- Sec . I I I . B . 2 ) .  
Therefore , not a l l the s treams to be traversed by the propos ed transm i s s i on 
l i ne w i l l  requ i re an  acce s s  road to be constructed . As prev i o u s l y  stated , the 
exact number of acc e s s  roads wi l l  be dete rm i ned o nce the f i na l  rout i ng wi th i n  
the P referred Corri do r  i s  e s tab l i s hed . The i mpacts to part i c u l ar s treams 
wi l l , i n  pr i nc i p l e ,  be s i m i l ar .  

Benth i c  i nvertebrates cou l d  b e  i mpacted by g i l l  abras i on ,  smothe r i ng , 
and/or hab i tat l os s  through the depos i t i on of  s uspended s o l i ds .  Sed i ment  
add i t i o n s  s i gn i f i cant ly  i nc rease  the number o f  organ i sms  i n  the  dr i ft 
( Ro s e nberg and We i ns 1978 ) , at the cost  o f  benth i c  s tand i ng c rops  i n  the 
d i sturbed a rea . Howeve r ,  s uc h  i mpacts s ho u l d  be s ho rt- term because  the benthos  
a re rap i d l y  rep l e n i s hed by v a r i o u s  c o l o n i zat i o n  route s  ( i . e . , dr i ft ,  ups tream 
m i grati o n , verti c a l  m i grati o n , and aeri a l  c o l o n i zati o n  [Wi l l i am s  and Hynes  
1977 ] ) .  

The durat i o n  o f  t i me that an  area w i l l  rema i n i mpacted by s tream c ro s s i ng 
acti v i t i es wi l l  pri mari l y  depend upon the l ength o f  t i me requ i red for i ntroduced 
s i l ts to be removed from the natural  s ub strates . I n  turn , th i s  depends  upon 
c onstruct i on and m i t i gati ve procedure s .  Because o n l y  a l i m i ted area w i l l  be 
d i s tu rbed by construct i o n  and adequate m i t i gati ve  meas ures  w i l l  be i mp l emented , 
s tream recovery shou l d  be fai r l y  rap i d .  Stream recovery rates ( i . e . , return 
to near or i g i na l  b i o l og i ca l  and p hys i ca l  cond i t i o n s  that exi s ted pri o r  to con
struct i o n )  are o ften e s t i mated to occur  w i th i n  a year and as  fast  a s  s i x  wee ks 
( Dehoney and Manc i n i  1982 ) . 
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F o l l owi ng construct i o n , f i s h  co u l d  be i mpacted as  a res u l t o f  i mp roper 

• des i gn character i s t i c s , e . g . , i mp roper c u l verts . Improper c u l verts  o r  u s e  o f  
u ns u i tab l e  ( unstab l e )  f i l l  mater i a l  c ou l d  l ead to comp l ete was hout  o f  a s tream 
c ro s s i ng e nba n kment . T h i s  can  res u l t i n  the mo s t  s evere e ro s i on s temm i ng from 
h i ghway deve l opment and i s  respons i b l e  for the greates t  percentage of f i s h  
pas s age prob l ems ( D ryden and Ste i n  1975 ) .  I mp roper c u l verts  can  e l i mi nate 
f i s h  spec i e s from a s tream through  comp l ete and permanent b l oc kage o f  m i g rati o n , 
part i c u l a r l y  upstream spawn i ng run s .  Part i a l  b l oc kage , i n  wh i ch case  o n l y  a 
part i c u l a r  s i ze range o f  f i s h  can a s c end through  a c u l vert , may a l l ow a spec i es 
to s u rv i ve but  i n  g reat l y  reduced numbers . Spawn i ng downstream o f  the b l oc kage 
may be hampe red by overc rowd i ng- - forc i ng f i s h  to spawn i n  marg i na l  areas , 
avo i d  the system , o r  not spawn at a l l ( Dryden and Ste i n  1975 ) .  Add i t i o n a l l y ,  
i mp roper l y  stabi l i zed banks a nd i mp rope r l y  s i zed  c u l verts  may cause  l ong- term 
eros i on .  Res u l tant downs t ream sed i mentat i o n  can tota l l y  de stroy spawn i ng 
hab i tat .  If  areas  are not comp l ete l y  s i l ted i n ,  s pawn i ng may s t i l l  be o n l y  
parti a l l y  succes s f u l  d u e  t o  sed i ment e ffects  o n  eggs a n d  l a rvae . N umerous  
acc e s s  roads , ma i ntai ned br i dge s , and p i pe and box c u l verts constructed by 
l umber compa n i e s  a l ready exi s t  o n  the pr i vate l y  owned fores t l ands ; exi s t i ng 
acces s wi l l  be used  wherever  pos s i b l e i n  p reference to constr ucti ng new acc e s s  
o r  stream c ro s s i ngs . Other  mea s u re s  t o  m i t i gate t h e  potent i a l  i mpacts are 
d i s c u s sed  i n  Sec t i o n  4 . 3 . 3 .  

F i s h  may a l s o  be p hys i ca l l y  i mpa i red a s  a res u l t  o f  stream cro s s i ngs . 
The acc i de nta l re l ease  o f  tox i cants  ( e . g . , gaso l i ne ,  l ub r i cants , fue l  o i l ,  and 
i nsect i c i de s )  cou l d  cause the most  se r i o u s  i mpacts . I nc reased s u spended 
s o l i ds c o u l d reduce d i s s o l ved oxyge n l eve l s and be abra s i ve to f i s h  g i l l s .  
F i s h may a l s o  be  i nj u red when attempti ng to a s cend c u l v e rts o r  other  f i s h  

• pas s age fac i l i t i es ( D ryden and Ste i n  1975 ) .  

D u r i ng ope rat i on , aquati c systems may be i mpacted f rom ma i ntenance acti v i 
t i e s , p r i mar i l y  vegetati o n  contro l . H owever , requ i red vegetat i o n  contro l near 
stream cros s i ngs  s ho u l d be  i nfrequent and o f  a muc h l owe r degree o f  acti v i ty 
than wou l d  occur  dur i ng constructi o n .  F o r  examp l e ,  i n- s tream d i sturbances  
wi l l  not be req u i red and o n l y  s e l ected trees may have to  be removed o r  tri mmed . 
Vegetat i ve contro l  near s treams may temp o rar i l y  i nc rease  stream bank  eros i on 
due to the acti v i ty o f  men a nd mac h i nery .  I mpacts wo u l d  be s i m i l ar to those  
d i s c u s sed  for cons tructi o n .  

Secondary i mpacts t o  f i s he r i e s  can occur  from i nc reased  p ub l i c  acc e s s  v i a  
acc e s s  roads o r  transmi s s i on l i ne r i ght- o f-way . T h i s s hou l d have a m i nor  
i mpac t ,  howeve r ,  because  most  areas  wi l l  s t i l l  be remote l y  l ocated from maj o r  
road s . F i s h i ng i n  the reg i o n  i s  p r i ma r i l y  for  trout ( i . e . , s tream f i s h i ng ) , 
and p onds  and l a ke s  u sed  for  f i s h i ng wou l d  p r i mari l y  be tho s e  deve l oped and 
rout i ne l y  stoc ked for s uc h  acti v i ty .  These  water bod i es wou l d  a l ready have 
ready acce s s  to t hem and , thus , wou l d  not be a ffected by any i nc reased  acce s s  
that may res u l t f rom the proposed transmi s s i on l i ne .  F i s he r i e s  cou l d  be 
i mpacted , howeve r ,  by i nc reased  f i s h i ng pre s s u re o r  by h uman acti v i ty ( e . g . , 
o ff- road veh i c l es ) ,  h i nderi ng revegetat i on and thus  pro l o ng i ng e ro s i on and 
re l ated perturbati ons  to the stream ( Ga l v i n 1979 ) .  

Ponds  and l a ke s  s hou l d not be d i rect l y  i mpacted because  l i ne rout i ng wi l l  
e i ther  avo i d  s uc h  aquati c systems o r  span  them . 

• 



• 

• 

• 

4-27 

I n  conc l us i on ,  l ong- term i mpacts to aquat i c ecosystems f rom the propo s ed 
Vermont transmi s s i on l i ne wi l l  be  m i n i ma l . A l though  i mpacts res u l t i ng from 
construct i o n  ( e . g . , e ro s i on and s ub s eq ue nt i ncreas e s  i n  turb i d i ty and sed i men
tati o n )  may occur , they wi l l  be l oc a l i zed , s ho rt- term , and reve rs i b l e .  The 
potenti a l  for s i gn i f i cant adverse  i mpacts wi l l  be m i n i mi zed i f  proposed ( and 
s uggested ) m i ti gati v e  meas ures are prope r l y  i mp l eme nted . M i t i gati ve  meas u re s  
are l i s ted i n  Sect i o n  4 . 3 . 4 . 2 .  

4 . 1 . 4 . 3  Wet l a nd s  

A l though  construct i on acti v i ty wi l l  avo i d  wet l a nd areas where pos s i b l e ,  
i t  i s  u n l i ke l y  that a l l s uc h  areas can  be  avo i de d .  Therefore , some adverse 
i mpacts , a 1 though  temporary , wi  1 1  occur  dur i ng construct i o n  and  s tr i ng i ng 
operat i on s  and fo l l owi ng cons truct i o n .  These  i mpacts are d i s c u s s ed i n  
Append i x  B .  H owever , these  i mpacts are m i no r  and w i l l  be l arge l y  revers i b l e .  
T h i s  eva l uati o n  i s  based  upon proposed ( and s ugge s ted ) m i ti gati v e  mea s u re s  to 
m i n i m i ze wetl and i mpacts ( s ee Sect i o n  4 . 3 . 4 . 2 ) .  

4 . 1 . 4 . 4 Th reatened and E ndangered Spec i es 

P l ants  

There are no  p l ant  spec i e s o n  the federal  l i s t  o f  threatened and  endan
gered p l ants that are l i ke l y  to occur  a l ong  the proposed transmi s s i on l i ne 
corr i dor ( see  Sect i on 3 . 4 . 4 . 1 ) . F o r  the mos t  part , the corr i dor  i s  routed 
around areas  of spec i a l i zed hab i tats ( e . g . , roc k l edges and wet l ands ) that 
c o u l d pro v i de habi tat for  rare p l ants known to occur i n  the town s h i p s  through 
wh i ch the corr i dor  pas s e s . A l though  rare taxa have been found w i t h i n the 
Preferred Corr i dor  (Tab l e 3 . 6 ) , the center l i ne has  been  routed to avo i d  pos i ng 
a threat to these  popu l at i o n s . 

Wi l d l i fe 

There are n i ne threatened , e ndangered , or  rare spec i e s  o f  wi l d l i fe that 
c ou l d be affected by the transm i s s i on l i ne (Tab l e  3 . 7 ) .  The maj o r  potent i a l  
for  i mpact i s  a s s o c i ated wi th c l ear i ng o f  forest  hab i tat for the r i g ht-o f-way . 
A l l o f  the spec i es l i s ted i n  Tab l e  3 . 7 are wi de- rang i ng ,  wi th  popu l at i o n s  
extendi ng throughout N ew Eng l and , a l be i t spars e l y .  There fo re , l os s  o f  th i s  
m i nor fract i on o f  ava i l ab l e hab i tat i s  u n l i ke l y  to re s u l t i n  a reducti o n  i n  
numbers o f  these  protected spec i e s . The App l i cant ' s ground s u rveys  found  no 
s i gn s  o f  these  p rotected spec i es wi th i n  the Prefe rred Corri dor  ( Aq uatec , I nc .  
1983 ) .  

4 . 1 . 5 Soc i oeconom i c  Consequences  

4 . 1 . 5 . 1  Popu l at i o n  

Because  o f  the p rox i m i ty o f  the route t o  s ome c urrent res i denti a l  o r  
p l anned res i dent i a l  areas , there may b e  a sma l l c hange i n  the d i str i but i o n  
pattern o f  future popu l at i on i n  t h e  area . Howeve r ,  becaus e  popu l at i o n  growth 
i s  expected to be s l i ght , th i s i mpact wi l l  be very sma l l . 
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4 . 1 . 5 . 2  I n s t i t ut i o n a l  S ett i ng 

Because  o f  the  sma l l number o f  non l oca l s o n  the  cons truct i o n  work  force , 
no  s i gn i f i cant  i mpacts a re expected o n  comm u n i ty s e rv i ce s , s uc h  a s  s c h o o l s ,  o r  
o n  ut i l i ty capac i t i e s .  S l i ght  tempo rary i nc reases  o f  demand dur i ng the con
s tructi o n  per i od  can  be hand l ed by  ex i s t i ng faci l i t i es . 

4 . 1 . 5 . 3 Emp l oyment and Economi c s  

App rox i mate l y  125 t o  175 peop l e wi l l  b e  requ i red t o  b u i l d  the l i ne ( E R ,  
Vo l . 3 --p . 91) . An add i t i o n a l  290  wo rkers w i l l  be needed to construct the 
converter fac i l i t i es , a l though  probab l y  no  mo re than  h a l f that number wou l d  be 
emp l oyed at a ny one  t i me ( E R ,  V o l . 1- - p .  55 ) .  Bec a u s e  of the spec i a l s k i l l s  
and expe r i ence needed , a s ubcontractor and worke rs from the outs i de a rea  wou l d  
ma ke up the maj o r i ty o f  the construct i o n  work forc e .  A recent s u rvey o f  
traflsm i s s i on l i ne construct i o n  wo rkers found that l oc a l  wo rkers were more 
l i ke l y  to be h i red for c l ear i ng the r i g ht- of-way than for  other project tas ks 
( Ga l e  1982 ) .  I n  the case  o f  the propos ed l i ne ,  however , mos t  o f  the c l eari ng 
wi l l  be  done by the  pri vate t i mber compa n i e s  who own mos t  o f  the l and a l ong  
the  p roposed route ; thus , few new wo rkers a re l i ke l y  to be h i red even  for th i s  
acti v i ty .  Even  i f  up  to 50  l i ne wo rkers we re h i red l oc a l l y ,  i mp rovement i n  
the  l oc a l  emp l oyment s i tuati o n  wou l d  be i ns i gn i f i ca n t .  Accord i ng to one  
forester  o f  I nternat i ona l Paper  Company , c l ea r i ng wi l l  requ i re c rews o f  about 
10 workers per m i l e . These c rews wou l d  be taken off other  company c l eari ng 
operat i o n s , t h u s  s l i ght l y  a ffec t i ng company c l eari ng p l ans  ( Sawye r  1982 ) .  

• 

Because  n o n l o c a l  wo rkers wi l l  be  brought  i n  to construct  the  converter 
• stat i o n  and the l i ne ,  s ome s ho rt- term , sma l l i ncreases  wi l l  occur  i n  l oc a l  

taxes a n d  i n  s a l e s  o f  l oc a l  comme rc i a l  operat i on s  ( e . g . , l odg i ng fac i l i t i es , 
restaura nts , food markets , and e nterta i nment ) .  I f  the i ncomi ng , noncommuti ng 
wo r kers  spent about 40% of the i r pay l oc a l l y  ( Ga l e  1982 ) , th i s s l i ght  pos i t i ve 
i mpact wou l d  l i ke l y  be  fe l t  m o s t l y  i n  S t .  J o h n sbury , the  maj o r  comme rc i a l 
ce nter i n  the a rea . 

C ounterba l an c i ng these  pos i t i ve a spects o f  the  i ncom i ng wor k  forc e  wou l d  
be the p rob l em o f  c ompet i t i o n  w i t h  tou r i sts  for l odg i ng fac i l i t i es . The  
Mounta i n Wes t  s tudy found that for every 100 n o n l oca l  workers o n  a trans
m i s s i on l i ne construct i o n  p roj ect , approx i mate l y  170 peop l e  moved  i nto the  
area  ( Ga l e ,  1982 ) .  As s um i ng cons ervat i v e l y  that  th i s  rat i o wou l d  be the  case  
for  the  e nti re per i od o f  the  pro j ect , then  between  about 80 to  290  new peop l e  
( 50 t o  170 o f  wh i ch wou l d  be project workers ) wou l d res i de temporari l y  i n  the 
area for s ome part of the f i ve-year  cons truct i o n  s c hedu l e .  

As s um i ng that 50% o f  the  wor k  force m i ght  u s e  l oc a l  temporary l odg i ng 
fac i l i t i e s , the number o f  rooms ava i l ab l e for tou r i s ts m i ght  be  reduced by 
about 25-85 rooms . S i nce these  fac i l i t i es are nea r l y  f i l l ed to capac i ty i n  
s umme r ,  fa l l ,  and schoo l vacati o n s , th i s  demand wou l d  conf l i ct wi th  touri sm  i n  
the are a .  I ncome t o  l oc a l  e stab l i s hments wou l d  rema i n  unchanged , a l though  a 
reputat i on fo r c rowd i ng a nd d i ff i c u l ty i n  obta i n i ng l odg i ng res e rvati o n s  over  
the f i ve years o f  the project c o u l d negat i ve l y  affect the tou r i s t  demand 
tempo ra r i l y  after the project  was comp l eted . 

T i mber l and used  for  the  ri ght- o f-way wi l l  acqu i re a h i gher  property • v a l u e .  T h u s , revenue from property taxes o n  th i s  l and w i l l  i nc rea s e .  U s i ng 
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c urrent town tax rate s , i t  i s  e st i mated that the tota l potenti a l  i nc rement i n  
taxes pa i d  to a l l towns  a l ong  the route wi l l  be between  $419 , 00 0  and $617 , 00 0  
p e r  year ( ER ,  Vo l .  3-- Exh i b i t  3-32 ) .  T h e  l ev e l  o f  th i s  i nc rement i n  revenue , 
howeve r ,  depends  a 1 s o  o n  other  factors : the  compati b i l i ty between the  tax 
rates o f  the  town a nd those  u sed  by the uti l i ty ;  the  dep rec i at i o n  rate u sed  by 
the  ut i l i ty on i ts s tructure s ; and the a s s e s sed  v a l ue  of ri ght- of-way l and 
after the transm i s s i on l i ne i s  i n  p l ac e .  These  factors are d i s c u s s ed be l ow . 

C ompati b i l i ty betwee n  town tax rates a nd the tax rates the ut i l i ty i s  
w i  1 1  i ng to u s e  i s  now the s ub j ect o f  a c o u rt c a s e  i n  New Hamp s h i re ( Coos  
C o unty Democrat 1981 ; J e n n i ngs  1982 ) .  The  res u l ts o f  th i s  case  may c l ar i fy 
whether a ut i l i ty i s  s ubject  to the tax rates l ev i ed by each town a l o ng a 
transmi s s i o n  l i ne route . I f  the case  i s  sett l ed i n  favor  o f  the  P ub l i c  Serv i ce 
Company o f  New H amps h i re ,  revenue to the New Hamps h i re towns wou l d  be s omewhat  
l es s  for the  r i ght- o f-way l and than  has  been e s t i mate d .  Add i t i o na l l y ,  a 
ut i l i ty wi l l  depre c i ate the v a l ue  o f  structure s , reduc i ng the a s s e s s ed v a l ue 
o f  the l i ne every year and , thus , reduc i ng the revenue to the towns . 

F i na l l y ,  l andowners  whose  property i s  c ro s s ed by the l i ne wi l l  request  
easements i n  the as s e s s ed v a l ue  o f  the i r  p roperty . A l oc a l  New H amps h i re 
app ra i ser  for tax a s s e s sment has  e s t i mated that the v a l ue  o f  a res i denti a l  l ot 
crossed  by the l i ne c ou l d  drop 2 0% (Whi te , M .  [Vo l . 4 ] , I n  N . H .  B u l k Power 
S upp l y  S i te Eva l . Comm . and P u b l . Ut i l .  Comm . 1981- 1982 ) .  -rhe  propos ed Vermont 
l i ne w i l l  c ro s s  some l and that i s  c urrent l y  res i denti a l  i n  Vermont and 
New H amps h i re .  A l though  an  est i mate o f  the  drop i n  property tax revenue 
res u l t i ng from easements granted cannot be made , i t  i s  c l ear  that some drop 
wou l d occ u r .  I t  i s  u n c l ear i f  res i dents whose  l and i s  adjacent to the ri ght
o f-way wou l d  a l s o  a s k  for and be granted l owe r a s s e s sment v a l ues  o r  eas ements . 
I n  s ome town s , these  decreases  i n  tax revenues  wi l l  be compensated by the 
i nc rease  i n  a s s e s sed v a l ue  of the r i ght-of-way l ands . 

Some o f  the l and a l ong  the  propos ed route i s  a l ready o r  i s  p l anned for 
s ubd i v i s i on and  res i de nt i a l  deve l opment .  The  presence o f  the  l i ne may s l ow o r  
s t o p  t h e s e  p l ans  and  thus  reduce i nc ome . I t  i s  pos s i b l e  that i nvestors  i n  
deve l opment o f  these  s i te s  wou l d  be more d i ff i cu l t  to f i nd and l ot s ubd i v i s i on 
and acc e s s  route p l a nn i ng cou l d  be more comp l i cated ( Bartl e ,  R .  [Vo l . 5 ] , I n  
N . H .  B u l k Power Supp l y  S i te E v a l . Comm . and P ub l i c  Uti l .  Comm . 1981- 1982 )-:
These  facto rs wou l d a l s o  l ower the proj ected tax payments from the  l i ne .  
A l though  towns  are probab l y  not b udgeti ng now o n  the bas i s  o f  expected revenues  
from future  dev e l opment , they do  take i nto account  the future o f  the i r  tax 
base  when mak i ng l ong- term p l ans , s u c h  as l a rge cap i ta l  i nvestments . 

The pre s i dent o f  a L i tt l eton s a v i ngs  bank  s tated that h i s bank  had 
wi tne s sed drops i n  mortgage v a l ue  o f  homes a l ong  transmi s s i on l i nes . Cons truc
ti o n  p l ans  on s ome l ot s  wi th i n  the ri ght- o f-way o r  wi th  the  proposed  l i ne i n  
t he i r v i ews hed have a l ready been h a l ted . A rep resentat i ve o f  two o rga n i zati o n s  
o f  l oc a l  comme rc i a l  operat i o n s , t h e  Wh i te Mounta i n Reg i on As s oc i at i o n  and the 
L i tt l eton I ndustr i a l  Deve l opment Corporati o n , a l s o  expres sed concern  that the 
l i ne wou l d  reduce the tax base wh i c h i s  s o  dependent o n  touri s m  and reti rees 
mov i ng to the area ( N . H .  B u l k Power Supp l y  S i te Eva l . Comm . and P ub l . Ut i l .  
Comm . 1981- 1982 ) . 
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4 . 1 . 5 . 4  Hou s i ng 

There are n i ne year- round homes and one  s easona l  home o r  c amp wi t h i n 
0 . 4  km ( 0 . 25 m i ) o f  the pos s i b l e  trans m i s s i on l i ne routes ; n i ne year- round and 
e i ght  seasona l  home s between 0 . 4  and 0 . 8 km ( 0 . 25- 0 . 5 m i ) away ; and seven 
year- round and 20  seasona l  home s between 0 . 8  and  1 . 6 km ( 0 . 5- 1 . 0 m i ) away ( E R ,  
Vo l . 3 - - p .  113 - 1 14 ) . There are a l s o  a n  add i t i ona l  33  year- round homes i n  the 
town o f  Concord between  0 . 4  and 1 . 6 km ( 0 . 2 5  and 1 m i ) away , and an  add i t i ona l  
38 seasona l  c amps between  300 m ( 10 0 0  ft ) and  1 . 6 km  ( 1  m i ) away ( ER ,  Vo l .  3-
p .  113- 114 ) . O f  these  res i dences , three  year- round and o ne seasona l  are  
w i th i n  150-300  m ( 500-1000  ft )  and a fou rth wi th i n 920  m ( 3000  ft ) o f  the 
proposed transmi s s i on l i n e .  

T h e  P re fe rred Corr i  d a r  w i  1 1  c ro s s  no  1 a nd that i s  c urrent l:Y  used  for  
res i denti a l  purp o s e s  ( E R , Vo l . 3- - p .  18 a nd Exh i b i t  3-7 ) .  H owev e r , s egme nts 
i n  N o rto n , Concord , a nd Wate rford a re zoned for  rura l res i de nt i a l  use ( E R ,  
Vo l . 3- - Exh i b i t  3-9 ) .  The presenc e  o f  the transmi s s i on l i ne may reduce the 
l i ke l i hood  that new home s wou l d  be  b u i l t  i n  the s e  s egment s .  A number of home s 
near the l i ne- -part i c u l a r l y  i n  the s egments  through  Concord--wo u l d  have the 
p ropos ed l i ne i n  the i r  v i ews hed . Th i s  s i tuati o n  w i l l  detract from the attrac
t i veness  o f  these home s .  

• 

A l tho ugh a few stud i e s  i nd i cate that the s a l e v a l ue  o f  houses  are 
unaffected by the proxi m i ty of  a transmi s s i on l i ne , other  s t ud i e s  have i nd i 
cated that hous i ng v a l u e s  wou l d  drop because  o f  the p rox i m i ty and  v i s i b i l i ty 
o f  the l i ne ( E R ,  Vo l . 3 ) .  These  s t ud i es s howed that a drop i n  s e l l i ng  pr i ces  
o f  between  16% and 29% occurred i n  propert i es o n  the l i ne ,  wi th  the sma l l est  
propert i es experi enc i ng the greatest drop  i n  s e l l i ng pr i ces .  Decreases  i n  • s e l l i ng p r i c e s  taper off  wi th  l arge r l ot s i ze and wi th greater d i s tance from 
the l i ne , regard l e s s  of the s i ze o f  the l i ne ( Ke l l ough  1980 ) .  Lega l l y ,  the 
v i s u a l  i mpact o f  the l i ne s  can a l s o be con s i dered i n  damage payments to l and-
owne r s  ( Texas Power and L i ght Co . v s . Jones , 1927 ; O h i o  P u b l i c  Serv i ce C o .  v s .  
Dehr i ng ,  1929 ; and H i c k s  v s .  U n i ted S tate s , 1959 [ a s  c i ted i n  Ke l l ough  1980 ] ) .  

The scen i c  v i ew from the homes wi th i n  the s tudy a rea i s  a n  i mportant 
s e l l i ng po i nt ,  as i nd i c ated i n  many o f  the rea l e s tate ads i n  l oc a l  papers 
( see , e . g . , The C o u r i e r  1982 ) .  As  a res u l t ,  a number of res i dents a nd real tors 
o f  p rope rty a l ong  the a l ternat i v e  route have  expres s ed fears that h o u s i ng 
v a l ues  wou l d  drop w i th the cons truct i on o f  the l i ne ( N . H .  B u l k P owe r S upp l y  
S i te Eva l . Comm . a n d  P ub l i c  Ut i l .  C omm . 1981- 1982 ; McMahon  1982 ; W i n n  1982 ; 
G l i dden 1982 ) .  Others  who own p roperty wi t h i n the study area have pos tponed 
the i r own b u i l d i ng p l ans  or wi t hd rawn offers becau s e  o f  the proposed l i ne 
( Bag l ey 1982 ; McMahon  1982 ) .  T h u s , l os s e s  i n  hous i ng and prope rty v a l ues  and 
s a l e and decreased future res i dent i a l  deve l opment may occur i f  the P re fe rred 
Corr i dor  i s  u sed . 

The sma l l s i ze o f  the construct i on wor k  force w i l l  have l i tt l e  i mpact o n  
the year- round h o u s i ng s upp l y  i n  the area . Some compet i t i o n  wi th  tour i sts  for  
1 odgi  ng  fac i l i t i e s  wi 1 1  occur  bec a u s e  o f  the over l ap o f  the cons truct i o n  
s c hedu l e  wi th h i gh touri st seasons , but th i s  i mpact wou l d  be  temporary ( see  
a l s o  Sect i on 4 . 1 . 5 . 3 ) . Construct i on workers  o n  other  transmi s s i on l i ne s  have  
been f l ex i b l e  i n  t he i r  hous i ng c h o i ces , wh i ch have  i nc l uded rec reat i o n a l  
veh i c l es , trai l e rs , and mote l rooms , as  we l l  a s  s i ng l e- fami l y  h o u se s .  They 
have a l s o  tended to res i de i n  l a rge r popu l at i o n  centers  near l i ne  routes  wi th  • 



• 

• 

• 

4- 3 1  

more amen i t i es , even  t h o u g h  c ommuti ng d i stances  to the construct i o n  may b e  
32  k m  ( 2 0  m i ) o r  more ( Ga l e 1982 ) .  Thus , i t  i s  expected t h a t  m o s t  non l oca l  
wor kers  wou l d  res i de i n  the temporary l odg i ng fac i l i t i es ava i l ab l e  near  the 
s outhern part of the proposed  route wi th l i ttl e i mpact o n  l oc a l  hous i ng .  

4 . 1 . 5 . 5 Transportat i on 

D i rect transpo rtat i o n  i mpacts wi l l  be l i m i ted pr i mari l y  to the peri od  o f  
construct i o n  a nd wi  1 1  be m i nor .  Some s 1 i g h t  i nterference wi t h  1 oca  1 a n d  
tour i s t  traf f i c o n  t h e  routes u sed  by construct i on- rel ated t r u c k s  m i ght  occ u r , 
a l ong  wi th a s l i ght i nc rease  i n  n o i se and f ug i t i ve d u s t .  

T h e  cons truct i o n  and  ma i ntenance acti v i t i es  may a l s o  affect t h e  cond i t i on 
o f  the l ogg i ng road s . I f  these  roads  were u sed  i n  the spr i n g  ( " mud season" ) ,  
cons i derab l e  dete r i orat i o n  cou l d  occur .  Mud , however , may a l s o  make the roads  
d i ff i c u l t  to use  d ur i ng t h i s season , thus  l i m i t i ng the use  o f  these  roads  
duri ng the cons truct i o n  peri od . 

The i nd i rect i mpact o f  v i ews from the roads  wi l l  be greater than d i rect 
i mpacts . Trav e l l ers  o n  s ome o f  the routes wi l l  be  ab l e  to v i ew the l i ne and 
i ts construct i on ( see Sect i o n  4 . 1 . 6 ) .  

4 . 1 . 5 . 6 P ub l i c  Concerns  

D i s c u s s i on and controversy about the proposed  l i ne has  a l ready occurred 
i n  pub l i c  heari ngs  o n  the proj ect and i n  l oc a l  town meeti ngs .  A recent  s u rvey 
o f  res i dents near s uc h  p ro j ects  found that 11  • • •  the manner i n  wh i ch r i ght-of-way 
acqu i s i ti on negoti ati o n s  are hand l ed can  s i gn i f i cant ly  affect res i dents ' 
perc ept i on o f  the ent i re proj ect" ( Ga l e 1982 ) .  Depend i ng o n  tec h n i q u e s  used  
to acqu i re the ri ght- o f-way , l oc a l  res i dents may be more  res i stant  to the  
project  a nd more  organ i zed i n  the i r oppos i t i on .  

I n  the c a s e  o f  a we l l -pub l i c i zed transmi s s i on l i ne proj ect i n  M i nnesota 
d ur i ng the 1 ate 1970s , a very acti ve orga n i zat i o n  o f  farme rs opposed the 
p roject  at several  po i nts , de l ay i ng construct i o n  of the l i ne . Oppo s i t i on 
c o n t i nued through  c i v i l d i sobedi e nc e- - re s u l t i ng i n  vanda l i sm and c reat i on o f  
obstac l es to  c o ns tructi on acti v i t i e s  ( Casper  and We l l stone 1981 ; Gatc h e l  
et  a l . 1981 ) .  However , i n  a reas  where no  protest  occurred , vanda l i sm was 
nonexi s tent  ( McConnon  1982 ) .  I n  add i t i on , i t  has been hypothes i zed that 
hea l th symptoms reported by peop l e  l i v i ng a l ong  the controvers i a l l i ne may be 
due to s tres s  from t he i r  u n s ucces s fu l  oppo s i t i on to and p rotest  of  the l i ne ' s 
construct i o n  ( Gatc h e l  et a l . 1981)  ( see  a l so Sect i o n  4 . 1 . 8 ) .  Because  o f  the 
act i ve oppos i t i on to the l i ne i n  New Hamp s h i re ,  s i mi l ar i mpacts may occur , 
i . e . , vanda l i sm to l i ne s tructures and hea l th symptoms re l ated to stre s s  i n  
l oc a l  res i dents . 

4 . 1 . 6 Vi s ua l  Resources  

4 . 1 . 6 . 1 V i s u a l  I mpact Ana l ys i s  Cr i ter i a 

O ne obj ect i ve i n  transmi s s i on 1 i ne p 1 a cement i s  to p l an ,  des i gn ,  and 
construct  a l i ne that wi l l  be i n  v i s ua l  harmony o r  at  l east  be s ubordi nate to 
the s urro u nd i n g  l andscape ( U . S .  F o r .  Serv . 1975 ) .  V i s ua l  ana l ys i s  i s  bas i ca l l y  
a two- step proc e s s  o f  exami n i ng the v i s u a l  res o u rces  a l ong a propos e d  corr i dor 
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and then exam 1 n 1 ng the v i s ua l  aspects o f  the actua l transm i s s i on l i ne a l i gnme nt 
and tower p l acement wi t h i n  that corr i do r .  The  a s s e s sment i n  th i s  doc ument 
re l ates p r i mari l y  to the  v i s u a l  res o u rces  o f  the s tudy area i n  general  and the 
Prefe rred Corr i dor  rather  than the actua l r i ght- o f-way a l i gnment , wh i ch i s  not 
c urrent l y  estab l i s hed . M i ti gati ve  meas ures  de scr i bed i n  Sec t i o n  4 . 3 . 6 are 
based  upon  the opt i ma l  p l acement o f  the l i ne wi t h i n the  Preferred Corri do r  
area . 

F our  v i s u a l  e l ements  c ompete for dom i nance i n  a l andscape . These  e l ements 
are : ( 1 ) form , ( 2 )  l i ne ,  ( 3 )  co l or ,  and ( 4 )  texture ( U . S .  F o r .  Serv . 1973 ) .  
These  four  factors exert d i fferi ng degrees  o f  v i  s ua 1 i nf l uence , power , and 
dom i nance ( U . S .  F o r .  Serv . 1975 ) .  F o r  examp l e ,  the  form o f  transmi s s i on l i ne 
s tructures  i s  u s ua l l y  geometri c ,  forcefu l , and  l arge . Second l y , the transmi s 
s i on l i ne r i ght-o f-way genera l l y  h a s  a l i near  i mpact due  to c l eared vegetat i o n  
and stra i ght d i s tance  o f  t h e  l i ne .  T h i rd ,  depend i ng o n  l i gh t i ng cond i t i o n s  
a n d  t h e  c o l o r  o f  the  mate r i a l s t h a t  t h e  towers and conductors  a r e  constructed 
o f , trans m i s s i on l i ne s  and towe rs may or may not be h i gh l y  v i s i b l e  aga i n s t  the 
natura l bac kgro u n d .  F i n a l l y ,  i t  must  b e  a c knowl edged t h a t  natural  l andscape 
textures can rare l y  be matched  by uti l i ty s tructures . 

F o r  a n  abovegro u nd transmi s s i on l i ne ,  i t  i s  i mpo rtant to a n a l yze the 
s u rround i ng topography , vegetati o n , and any u n i q ue features l ocated wi t h i n the 
corr i dor  ( U . S .  F o r .  Serv . 1975 ) .  Wh i l e  e v a l uati ng the  v i s u a l  res o u rces  a l ong  
the P referred Corr i dor , a number o f  i mportant factors we re con s i dered i nc l ud i ng :  
( 1 )  expected i mage by the v i ewer ,  ( 2 )  i mportance o f  retent i o n  o f  the c h a racter 
of t he area , ( 3 )  vantage poi nt o f  v i ewe r ,  ( 4 )  durat i o n  of the v i ew ,  ( 5 )  number 
o f  v i ewers , and ( 6 )  v i ewi ng d i stanc e .  

4 . 1 . 6 . 2 V i s u a l  I mpacts A l ong  t h e  Pre ferred Corri dor  

The v i s u a l  i mpacts a l ong  the P re fe rred Corr i dor are referenced by l ette red 
s egments  that correspond to the v i  s u a  1 res o u rce s egments descr i bed i n  Sec
ti o n  3 . 6 and i n  F i gure 2 . 3 .  A more deta i l ed mappi ng o f  the s e  v i s u a l  re s o u rces  
can  be found i n  the E R  ( Vo l . 2- - Ex h i b i t  2-25 , S heet 5 ;  Vo l . 3--Append i c e s , 
Maps V- 1/V- 8 ) . The  f o l l owi ng i mpacts a re ana l yzed i n  terms o f  pe rmanent 
v i s u a l  effects due to the  construct i o n  and operat i on of the transm i s s i on l i ne .  
Temporary v i s u a l  i mpacts dur i ng the  construct i on phase  wi l l  bas i ca l l y  cons i st 
o f  an  occas i on a l  observance  o f  construct i o n  personne l  and equ i pment and the  
actu a l  str i ngi ng o f  cond uctors acro s s  the roadways and r i ver  v a l l ey areas . 

Segment A .  The  propo sed l i ne wi l l  c ro s s  State Route 114 wh i c h  h a s  a n  
annua l  average da i l y traf f i c ( AOT ) o f  6 2 0  veh i c l es .  T h i s route has  been 
de s i gnated as  a scen i c road o n  the  Northeas t  Deve l opment As s oc i at i on tour  
g u i de map . An  adverse  v i s u a l  i mpact wi l l  occur  where the  transm i s s i on l i ne i s  
v i s i b l e  to eastbound traff i c  from d i s tances  o f  1 . 6 to 4 . 8 km ( 1  to  3 m i ) a s  
the l i ne descends  from t h e  edge o f  Averi l l  Mo u nta i n  towa rds the  h i g hway . 
However , the l i ne wi l l  cros s  the h i ghway at a r i ght ang l e and wi l l  be s c reened 
wi th  adj acent p l ant i ng and ex i s t i ng g ro und cove r ,  the reby l es s e n i ng the v i s u a l  
i mpac t .  

Segment B .  I n  the fo res ted areas o f  Segment B ,  the l i ne wi l l  b e  v i s i b l e  
to occa s i o n a l  rec reati o n i sts  i n  the  Y e l l ow Bog  and Lewi s Pond areas and to any 

• 

• 

l oggers i nv o l ved i n  t i mber- c utti ng acti v i t i e s .  T h i s a rea cannot be v i ewed 

• from any maj o r  settl ement , dev e l oped recreat i o n  s i te ,  o r  transpo rtat i on corri dor , 
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the reby m i n i m i z i ng v i s u a l  i mpacts . The corr i dor wi l l  traverse  the propos ed 
Gore-Sabl e-Monadnoc k W i l derness  Area ( see Sect i o n  4 . 1 . 2 . 7 ) .  

Segmen t  C .  I n  Segment C ,  the l i ne wi l l  cros s  State Route 105 ,  wh i ch has  
an  average ADT o f  740  v eh i c l e s .  T h i s route has  been  des i gnated as  a scen i c  
road i n  the Northeas t  Dev e l opment Assoc i at i o n  tour  g u i de map . An adverse 
v i s ua l  i mpact wi l l  occur where the transm i s s i on l i ne i s  v i s i b l e  to eastbound  
veh i c l es , at Wen l oc k  cros s i ng approxi mate l y  5 . 6 km  ( 3 . 5 m i ) from the propos ed 
l i ne and f rom s ub sequent v antage po i nts a l ong  the h i ghway l oo k i ng east  towa rds 
the Pota s h  Mounta i n  Range . There w i l l  a l so be a l ong- d i stance v i ew f rom State 
R oute 105 from about 16- km ( 10-m i ) away l oo k i ng towards a v i ews hed area a l ong 
the  s o uth s l opes  of the foothi l l s  of B l ac k  Mounta i n .  A r i ght-ang l e  c ro s s i ng 
s c reened a l ong  the h i ghway wi l l  m i n i mi ze the expos ure o f  the l i ne cros s i ng the 
h i g hway . The N u l hegan R i ver  w i l l  be cros s ed i n  the s ame v i c i n i ty a s  State 
Route 105 .  V i s u a l  i mpact to parti c i pants i n  r i ver  touri ng ( e . g . , canoe i ng )  
w i  1 1  a l s o  b e  m i n i ma 1 because  o f  vegetat i ve scree n i ng on  both  s i de s  o f  the 
ri ver  ban k .  

Segments D and E .  I n  Segments  D and E ,  the proposed  l i ne wi l l  extend 
through the Frenc h ,  West , and Seneca Mounta i n  reg i o n  and the Ferdi nand Bog 
are a .  Th i s  area i s  u sed  for  forestry a n d  i s  o n l y  acces s i b l e  by paper company 
road s .  I t  cannot b e  v i ewed from a ny maj o r  sett l ement , dev e l oped rec reat i o n  
s i te ,  o r  transportati o n  corr i dor , and v i s u a l  i mpacts a r e  expected to be m i n i ma l . 
The corri dor wi l l  beg i n to  traverse the East-West  Mounta i n s  W i l dern e s s  Area 
( see Sect i on 4 . 1 . 2 . 7 ) .  

Segment F .  I n  Segment F ,  there w i l l  be  an  adverse v i s u a l  i mpact where 
the transmi s s i on l i ne i s  v i s i b l e  a l ong  the road from Ga l l up M i l l s  to Granby .  
Th i s  road , wi th  an  annua l  ADT o f  40 veh i c l es , h a s  been de s i gnated a s  a scen i c  
route i n  the Northeast Devel opment A s s oc i at i o n  tour  g u i de map . Eastbound 
traff i c  wi l l  not i ce the transm i s s i on l i ne corr idor  o n  the wes t  s l opes  o f  W i l ke 
Mounta i n and a s  the l i ne  descends  fro m  the h i l l s  s outh  o f  G ranby to Rogers 
B roo k and Su i to r  Broo k ,  between 1 . 6 to 4 . 8  km (1 to 3 m i ) .  There w i l l  a l s o  be 
some l ong- range v i ews ( greater than 5 km) i nto the v i ews hed from the V i ctory 
Bog  bas i n  are a .  A l s o  i n  Segment F ,  the transmi s s i on l i ne wi l l  c ro s s  the 
Granby-Gu i l dha l l  H i g hway ( ADT 40 veh i c l es ) .  However , the l i ne w i l l  cros s  the 
h i ghway at a r i ght  ang l e ,  the reby m i n i m i z i ng expos ure . In Segment F ,  the 
corr i dor w i l l  beg i n to traverse  the Ump i re-Temp l e W i l dernes s  Area ( see  
Sect i o n  4 . 1 . 2 . 7 ) .  

Segment  G .  At the beg i n n i ng o f  Segment G ,  the transm i s s i on l i ne wi l l  be 
v i s i b l e  o n l y  to thos e  i n  the l ogg i ng i ndus try and an  occas i on a l  recreat i o n i s t .  
Wh i l e  extend i ng through the Carr  Broo k Va l l ey area a n d  c ro s s i ng U . S .  Route 2 
( ADT 2400 veh i c l es ) ,  the l i ne may be  v i s i b l e  by eastbound  traff i c  for 1 to 
2 . 5 km ( 0 . 6 to  1 . 6 m i ) .  Th i s  route h a s  been  des i gnated as  a scen i c road o n  
the Northeast  Devel opment A s s oc i at i o n  tou r  g u i de map . A ri ght  a ng l e cros s i ng 
at U . S .  Route 2 i n  the area o f  Oregon Road wi l l  m i n i mi ze the i mpact .  

Segment H .  I n  Segment H ,  the transmi s s i on l i ne wi l l  b e  v i s i b l e  i n  the 
Carr Broo k Bas i n to  peop l e  l i v i ng a l ong  O regon Road fac i ng wes t .  The l i ne 
wi l l  a l s o c ro s s  a rai l road l i ne that hand l es o n l y  fre i g ht and no  passe nger 
serv i ce .  Impact from the l i ne c ro s s i ng Leonard H i l l  Road w i l l  be m i n i m i zed by 
a ri ght-ang l e c ro s s i ng and ex i st i ng vegetat i o n .  T h e  proposed l i ne may c reate 
v i s ua l  prob l ems toward the s outheast , where the l i ne paral l e l s  the exi s t i ng 
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115- kV and  46- kV l i ne s , and a l ong  the I nterstate 93 corr i do r  ( current l y  under • construct i o n )  for  northbound motor i sts  and moto r i sts  trave l i ng a l ong  
New Hamp s h i re Route 135 . However , i f  the l i ne s  a re p l aced to the northwe s t  o f  
t h e  v i ews hed area , they wi l l  be  concea l ed from v i ew .  T he f i na l  few m i l es o f  
t h e  l i ne wi l l  b e  l ocated adjacent t o  a n  exi s t i ng power l i ne corr i dor and , 
therefo re , wi l l  not add s i gn i f i cant l y  to the ex i st i ng man-made i ntru s i on i n  
the v i ews hed a l ong  Moo re Reservo i r . 

Segment I .  I n  Segment I ,  the p roposed transmi s s i on l i ne  wi l l  c ro s s  the 
Connect i cut R i ver  be l ow Moore Dam and extend a s h o rt d i sta nc e  ( genera l l y  
para l l e l to ex i st i ng 115- kV and 230- kV l i ne s ) t o  the proposed term i na l  l ocati o n  
n e a r  Comerford Dam i n  N e w  H amps h i re .  An adverse  v i s u a l  i mpact wi l l  occur  
where the l i ne i s  v i s i b l e  at  the  Moo re Reservo i r  cros s i ng ,  State Route 18/13 5 , 
F oster H i l l  Road , a nd aga i n  c ro s s i ng State Route 135 .  Structures and cond uctors 
wi l l  be v i s i b l e  a s  we l l  a s  c l eared r i ght- o f-way . These  i mpacts w i l l  be add i 
t i o n a l  t o  para l l e l , ex i st i ng transmi s s i on l i ne .  At the proposed term i n a l  
l oc at i o n , t h e  s i te w i l l  be c l eared o f  vegetati on ,  g raded , covered wi th grave l , 
and fenced . Structures w i th i n  the term i na l  l oc at i o n  wi l l  i nc l ude a b u i l d i ng 
and swi tchyard equ i pme n t .  Because  the te rm i na l  i s  o n  N E PCO ' s l and and o n l y  
v i s i b l e  f rom N E PCO ' s  pr i vate acc e s s  road o r  from d i s tances  g reate r than 1 . 6 km 
( 1  m i ) ,  v i s ua l  i mpacts wi l l  be m i n i ma l . Because  there i s  an ex i s ti ng s ub
stati o n  a nd trans m i s s i on l i nes  l ocated at the Comerford Dam , near the p roposed  
term i na l  fac i l i ty ,  any v i s u a l  i mpact caused  by cons tructi o n  o f  the termi n a l  
wi l l  be i nc rementa l i n  nature . 

I n  s ummary , the construct i o n  a nd operat i on o f  the proposed  transm i s s i on 
l i ne a nd term i na l  fac i l i ty are expected to advers e l y  i mpact o n l y  four  v i ewi ng 

• areas a l ong  the P referred Corr i do r :  ( 1 ) the area where the l i ne descends  from 
the edge o f  Averi  1 1  Mounta i n towards Vermont State R oute 114 - - S egme nt A ,  
( 2 )  the area where the l i ne extends  through the Potas h Mounta i n  Range a nd can  
be  v i ewed from Wen l oc h  C ro s s i ng and other p o i nts  a l ong  Vermont State Route lOS - 
Segment C ,  ( 3 )  t h e  area where the l i ne descends  from t h e  h i l l s south  o f  G ranby 
to Rogers B roo k a nd S u i  tor Brook-- Segment F ,  and ( 4 )  the Moore Rese rvo i r  
area- - Segment I .  I n  the s e  areas , the l i ne w i l l  be v i s i b l e  desp i te meas ures  
taken  to m i n i m i z e the  i mpacts ( see Secti o n  4 . 3 . 6 ) .  

4 . 1 . 7 C u l tura l  Resources 

C o n s truct i o n  acti v i t i es a l ong  the P re ferred Corr i dor  and req u i red acces s  
roads and term i na l  l oc at i o n  wi l l  not i mpact any o f  the i denti f i ed pre h i sto r i c 
o r  h i stor i c s i tes  l i s ted i n  Sect i o n  3 . 7 .  However , und i s covered s i te s  may be 
uncovered , damaged , o r  des troyed dur i ng the cons truct i o n  o f  acc e s s  roads , 
r i ght- o f-way c l ea r i ng ,  i ns t a l l ati o n  o f  the transmi s s i on l i ne structure s , and 
construct i on of termi na 1 fac i l i t i e s .  Areas w i th the h i ghest  p robab i 1 i ty of 
conta i n i ng a rc haeo l og i ca l  o r  h i stor i c s i tes  that wou l d  be  traversed  by the 
transm i s s i on l i ne i nc l ude the N u l hegan , Connect i cut , and Ammonoos uc ri ver 
v a l l eys  and adjacent stream areas ( Vt .  Agency E nv i ro n .  Conserv . 1978 ) . 

Construct i on i mpacts to c u l tura l resources  can  b e  avoi ded o r  reduced by 
adhe r i ng to the m i t i gati ve mea s ures  d i s c u s sed  i n  Sect i on  4 . 3 . 7 .  These  m i t i ga
ti ve meas ures  e s s enti a l l y  cons i s t of ma k i ng a thorough l i terature searc h  and 
c onduct i ng a f i e l d  s u rvey by a q u a l i f i ed a rc haeo l og i st a l ong the transmi s s i on 
l i ne corr i dor  and acc e s s  road areas that wi l l  be d i sturbed by construct i on  • acti v i t i e s and are determ i ned to have a h i gh p robab i l i ty o f  conta i n i ng an  
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archaeo l og i ca l  o r  h i s tor i c  s i te .  If  art i facts a re d i s covered dur i ng cons truc
t i o n , the Vermont o r  N ew Hamp s h i re State H i s tor i c a l  Preserv at i o n  O f f i cers , as 
appropri ate , s h ou l d  be  not i f i ed ( see Sect i on 4 . 3 . 7 ) .  

Operat i o n  and ma i ntenance o f  the transmi s s i on l i ne and term i na l  fac i l i ty 
wi l l  have l i tt l e o r  n o  i mpact o n  archaeo l og i ca l  o r  h i s to r i c a l  resource s .  Th i s  
i s  e spec i a l l y  true i f  an  adequate archaeo l ogi c a l / h i s tor i c/pa l eonto l og i c a l  
l i terature s earch  a n d  f i e l d  s urvey h a v e  been performed a l ong  t h e  f i na l  corri dor  
route and acces s road  areas , s o  that ma i ntenance c rews can  avo i d  any i denti f i ed 
s i te areas  wh i l e  work i ng o n  the transmi s s i on l i ne .  

I n  s ummary , the construct i on and operati o n  o f  the propos ed transm i s s i on 
l i ne and termi n a l  fac i l i ty are not expected to adverse l y  i mpact any known 
c u l tura l  res o u rces . M i t i gati ve meas ures descr i bed i n  Sect i on 4 . 3 . 7 s ho u l d be 
used to m i n i m i ze i mpact to any potent i a l  o r  uncovered archaeo l og i ca l , h i s to r i c ,  
o r  pa l eonto l og i ca l  resources . 

4 . 1 . 8 Hea l th and Safety 

4 . 1 . 8 . 1 HVDC E l ectri c and Magneti c Env i ronment 

Operat i ng HVDC transm i s s i on l i nes  produce a two- component e l ectr i c  f i e l d :  
a n  e l ectros tat i c  f i e l d  and a f i e l d  o f  a i r i ons  ( B rac ken  1979a , 1979b ) .  The 
f i rst  component i s  the e l ectrostat i c  force f i e l d  that occurs  between the 
pos i t i ve and negati ve conductors ( e l ectri c po l es )  and between the e l ectr i c  
po l es and the earth . T h i s e l ectros tat i c f i e l d  i s  c reated by the d i f ference 
between the s urface charges on  the e l ectr i c conductors and the c ha rge o n  the 
s u rface of  the earth . The i ntens i ty o f  the e l ectri c f i e l d--meas ured i n  v o l ts  
(V )  o r  k i l ov o l ts ( kV )  per u n i t  d i stance- - i s  greates t  at the conductor s urfaces 
and decreas es  rap i d l y  towa rds the earth . 

When the e l ectri c - f i e l d  grad i ent near the conductor s urfaces exceeds 
approxi mate l y  2500 kV/m , the l i ne l os e s  ene rgy and i s  s a i d to be i n  corona . 
Because  f i e l d  grad i ent at the conductor s urface i s  dependent upon the smooth
n e s s  o f  the s urface , the coro na tends to be i nc reased by n i c ks , s cratche s ,  
contam i nat i on w i th dust  part i c l es and i nsects , and  adherence o f  i ce ,  s now , and 
wate r drop l ets . The e ne rgy escap i ng from the conductors duri ng coro na causes  
the  re l ease  o f  e l ectro n s  from gas  mo l ec u l es i n  the  a i r ;  these  e l ectrons  i nteract 
wi th other a i r mo l ec u l es  and parti c l es i n  the atmosphere to produce a i r i on s . 
The charged i on s  a re e i ther attracted to o r  repe l l ed away from the conductor 
s urfaces . Those  attracted to the conductors are neutra 1 i zed whereas those  
repe l l ed away f l ow a l ong  e l ectro s tat i c force f i e l d l i ne s  to e i ther the oppo s i te 
conductor o r  to the earth , creat i ng a m i nute c urrent f l ow .  The  f l ow o f  i on s  
a n d  charged parti c l es from t h e  e l ectri c a l  po l es form the  s econd  component o f  
the HVDC e l ectri c f i e l d  and i s  known as  t h e  space c ha rge . 

Stab l e + forms _ o f  s_ma l \ a i r io n s  creaj:.ed i n  HVOC env i ronments probab l y  
i nc l ude H30 , C04 , O H  , H , C02 , and 02 ( Sheppard 1979 ) .  C harged aeroso l s  
are formed by the transfer  o f  c harge from s ma l l a i r i on s  to condensat i on 
n u c l e i . Beneath HVDC transm i s s i on l i ne s , the sma l l a i r  i on s  tend to rema i n  
near the l i ne s .  The c harged aero sa l s that are c reated , however , m i grate from 
the l i ne under the i n f l uence o f  wi n d .  Comber a n d  H umph reys ( 1979 ) h a v e  deter
m i ned that there tends to be s l i gh t l y  more negati ve than pos i t i ve i on s  i n  HVOC 
e n v i ronments .  
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HVDC  l i ne s  a l s o  c reate a s tat i c  magnet i c  f i e l d and  an  AC magneti c f i e l d .  • The  DC magnet i c  f i e l d  i n  a n  HVOC e n v i ronment i s  caused  by the l i ne and  the 
eart h ' s  magnet i c  f i e l d  and i s  re l at i v e l y  smal l ,  i . e . , w i th i n the norma l range 
of the natura l bac kground magnet i c  f i e l d  ( I l l .  I n s t .  Techno l . Res . I ns t .  1976 ; 
E l ec .  Powe r Res .  I ns t .  1977 ) .  The AC magneti c f i e l d  f rom HVOC trans m i s s i on 
l i ne s  i s  s o  sma l l that i t  can  be i g no red ( Sheppard 1979 ) .  

D ur i ng c orona , photons  emanate from the conductor s urface and  str i ke 
neutra l atoms i n  the s u rround i ng a i r ( E l ec .  Power Res . I ns t .  1982 ) .  The  
energi zed atom may then  d i v i de i nto a n  e l ectron and a pos i t i ve l y  charged i on .  
The  e l ectro n s  are acce l erated i n  the s trong  e l ectr i c f i e l d  around  the c onductor 
and may c o l l i de w i th  neutra l oxygen mo l ec u l e s  norma l l y  i n  the atmosphere and 
cause them to d i s s oc i ate i nto two negat i ve l y  c harged oxygen atoms . Ozone i s  
formed when a s i ng l e  negat i ve l y  charged oxygen atom reacts w i th  a neutral  
oxygen mo l ec u l e .  

Aud i b l e no i se i s  produced by the e l ectr i c  brea kdown o f  a i r a ro u nd the 
po l es of HVDC transmi s s i on l i ne s  when the l i ne s  are i n  corona . The res u l tant 
random h i gh-ene rgy d i scharges  p roduce compre s s i on s  that trav e l  through a i r as  
acou s t i c a l  ene rgy . I n  HVOC transmi s s i on , the e l ectr i c  d i s c harges at the  
pos i t i ve conductor  are  l arge r than  occur  at the nega t i ve conductor  and  hence  
gene rate more  aud i b l e  no i se .  The  negati ve po l e  genera l l y  does  not produce 
aud i b l e  n o i s e .  I f  corona exceeds a certa i n  l eve l , c orona d i s c harges c hange 
i nto nonaud i b l e  types . T h i s occurs dur i ng ra i n  as  l a rge water d rop l ets o n  the 
conductors  i ncrease  corona . The  peak  no i se l eve l s from HVDC l i ne s  therefore 
occur  dur i ng fai r weather .  

4 . 1 . 8 . 2 Potent i a l  Hazards to  H uman Hea l th and  We l fare 

A l though  the body o f  research addres s i ng them i s  re l at i v e l y  smal l ,  HVOC 
e l ectri c and magneti c phenome na have been i dent i f i ed as  potent i a l  s o u rces  of 
hazards to human hea l th and we l fare ( U . S .  E n v i ron .  Prot . Agency 1974 ; Droppo 
1979 ; DOW A s s oc . I nc .  1980 ; P fanen s t i e l  1983 ) .  Potenti a l  hazard s  i nc l ude : 
( 1 )  i nduct i on o f  e l ectri c potent i a l s ( c harge s )  and currents i n  persons  o r  
object s , creat i ng  s ho c k  a nd fue l  i gn i t i on hazard s ; ( 2 )  adverse  p hys i o l og i c a l  
and  behav i o ra l respon s e s  f rom d i rect expos ure to e l ectri c a n d  magnet i c  f i e l ds ; 
( 3 )  s en sory i rr i tati o n  and  respi ratory effects from fo rmat i on o f  ozone  and 
other ox i dants ; and  ( 4 )  i nterference wi th act i v i ty o r  de l ete r i o u s  h ea l th 
effects from expo s ure to audi  b 1 e no i se .  These  s ub j ects  and  the hea l th and  
sa fety i mpacts o f  the propos ed transm i s s i on l i ne s  are d i s c u s sed  be l ow .  The 
fo l l owi ng a na l ys i s i s  based  upon rev i ew o f  the perti nent s c i ent i f i c  l i terature 
and  on meas u rements  taken beneath a P roject  UHV-HVDC tes t  l i ne wi th  the s ame 
des i gn a s  the proposed l i ne ( see Tab l es 4 . 5 and  4 . 6 ) .  

E l ectr i c  Shock  Potenti a l  and F i e l d  Pe rcept i o n  

T h e  i on i c  c urrents b e neath HVOC transm i s so n  l i ne s  operat i ng i n  corona 
cause  the  tra n s fer  o f  ene rgy from the energi zed l i ne s  to rece i v i ng objects 
that are s u ff i c i ent ly  i ns u l a ted from ground . Pos s i b l e  recepto rs i n  HVDC 
transmi s s i on l i ne e n v i ronments i nc l ude b i o l og i ca l  orga n i sms  ( an i ma l s ,  p l ants , 
and  h uma n s ) and  i na n i mate objects  s uc h  a s  meta l l i c veh i c l es , fences , and  
b u i l d i ng s . T ra n s fer  o f  energy betwe e n  the l i ne and  expos ed obj ects c reates a 

• 

stat i c  e l ectri c c harge o n  the s u rface o f  the recepto rs . When obj ects o f  d i f- • ferent s tati c charge come i nto c ontact , a tra n s i ent  e l ectr i c  c u rrent tra n s fers 
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the exc e s s  charge from the h i gher  to l ower charge . I f  the trans fe rred charge 
i s  s uf f i c i e nt l y  l arge r ,  a s i ng l e  spark  d i s c harge may occur .  Carpet s ho c ks 
exper i e nced  i n  d ry rooms are an  examp l e  o f  th i s  phenomeno n .  I f  the rec e i v i ng 
o b j ec t  o f  l ower potent i a l  i s  grounded , an  e l ectri c c u rrent wi l l  f l ow- - du r i ng 
c o ntact- - f rom the obj ect wi th h i ghe r c ha nge , through the recepto r , to the 
ground . U nder certa i n  condi t i o n s , spark d i scharges ( sh o c ks ) and  body c u rrents 
c ou l d conce i v ab l y  be  p hys i o l og i ca l l y  harmfu l ,  annoy i ng ,  and stre s s fu l ; cause  
i nv o l u ntary muscu l ar contract i on s  res u l ti ng i n  acc i dents ; and possess  s uf f i c i ent 
energy to i gn i te f ue l s i n  veh i c l es operati ng o r  s tored near HVDC transm i s s i o n 
l i ne s  ( Bartho l d  et a l . 1971 ) .  

Tests  beneath operat i ng HVDC transmi s s i on l i ne s  o f  comparab l e  v o l tages to 
the proposed l i ne have s hown that carpet- l i ke spark  d i s c harges can occur i n  
pers o n s  accumu l at i ng approxi mate l y  1 0  kV o f  potent i a l  and f u e l  i gn i t i on can 
occur when objects  po s s es s i ng 5-7  kV o f  potent i a l  come i nto c ontact ( E l ec .  
P ower Res . I n s t .  1977 ) .  F or  the propos ed l i ne ,  the expected max i mum worst
case  v o l tage i nduced o n  a person  beneath the l i ne i s  0 . 8 kV , we l l  be l ow that 
l ev e l  a s s oc i ated wi t h  e i ther carpet- l i ke s hocks  o r  fuel i gn i t i on ( Jo h n s o n  
1982 a ) .  I n  an  i nvest i gati o n  u s i ng a t e s t  l i ne wi th  t h e  s ame des i gn a n d  operat
i ng characte r i s t i c s  as  the proposed  l i ne ,  the worst- case  v o l tage i nduced o n  a 
l a rge schoo l b u s  was 0 . 07 kV , we l l  be l ow the 5-7  kV thre s ho l d  nec e s s ary to 
cause  sparks  d i s charges or to i gn i te f u e l  ( Jo h n s o n  1982a ) .  

The p hys i o l og i ca l  effects o f  e l ectri c c u rrents are a f u nct i o n  o f  the 
mag n i tude and d urat i o n  of the c urrent pas s i ng through the person  to ground and 
the body we i ght o f  the s hoc ked i nd i v i du a l  ( Da l z i e l  and Lee 1969 ) .  Responses  
o f  h umans  to e l ectr i c s ho c k  vary from no  sensat i on be l ow 0 . 6 m i l l i ampe res ( rnA )  
o f  c urrent t o  death from ventri c u l ar  f i br i l l at i o n  around 1375 rnA ( Bartho l d  et 
a l . 1971 ) .  The h i ghest  i nduced current o n  veh i c l es under the Project UHV- HVDC 
te st  l i ne was 0 . 04 rnA , one order of magn i tude be l ow the thres ho l d  of percept i o n  
f o r  humans ( Bartho 1 d e t  a l .  1971 ; Johnson  1982 a ) .  Therefore , the proposed 
transmi s s i on l i ne wi l l  not produce e l ectr i c  c urrents i n  objects  that wi l l  be 
perce i ved by o r  harm f u l  to h umans  comi ng i nto contact w i th them.  

S ub j ect i ve tests  w i t h  h i gh l y  i ns u l ated v o l unteers expo sed  to e l ectr i c  
f i e l ds created by a n  operat i ng HVDC test l i ne reve a l ed that the HVDC e l ectr i c  
f i e l d  c o u l d b e  perc e i ved as  head and body h a i r  s t i m u l ati o n .  A f i e l d  stre ngth 
o f  22  kV/m was the average thres ho l d  of percepti o n ; a f i e l d of 30-40 kV/m was 
a 1 1 moderate' '  and 11 d i sturb i ng 1 1  n u i s ance ; a nd a f i e l d  of  50  kV/m was cons i dered 
1 1 v ery d i s turb i ng 1 1  ( E l ec .  Power Res . I ns t .  1977 ) .  The h i ghest  meas ured fa i r
weather e l ectr i c f i e l d s i n  the r i g ht- of-way of the P ro j ec t  UHV- HVDC l i ne 
ranged up to 14 kV/m ( Tab l e  4 . 5 ) .  Th i s  i s  be l ow the average thre s ho l d for 
percepti o n  repo rted i n  the tests  d i s c u s sed  above ; o n l y  dur i ng foul  weather are 
f i e l ds i n  the l i ne r i ght- o f-way l i ke l y  to exceed the thre s ho l d  o f  percept i o n  
f o r  h umans  ( Tab l e  4 . 5 ) . Because  percept i o n  i s  a res u l t o f  head and body ha i r 
s t i mu l at i o n , i t  i s  doubtf u l  that peop l e  w i l l  actua l l y  perc e i ve the e l ectri c 
f i e l d  o f  the proposed  l i ne .  D ur i ng fou l weathe r ,  an  expos ed i nd i v i du a l  i s  
expected to be pro tected by c l oth i ng .  

Expo s ure to E l ectri c F i e l ds 

Stat i c e l ectri c f i e l ds o f  the magn i tude that occur  i n  HVDC transmi s s i on 
l i ne env i ronments have been s uspected o f  caus i ng a vari ety o f  b i o l og i ca l  and 
behav i ora l effects i n  a n i ma l s and humans . The  pr i nc i p a l  concerns  are ef fects 
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Tab l e  4 . 5 .  Ca l cu l ated and Measured E l ectr i c F i e l ds ( kV/m) Under 
P roj ect UHV ' s Vermont Test L i ne Opera t i ng at ±450 kV 0Ct 1 

Negati ve S i de Pos i t i ve S i de 

- 30 mt3 - 12 mt4 +9 mt4 +30 mt3 
Weather Nt2 50% 95% 50% 95% 50% 95% 50% 95% 

Ca l cu l ated e l ectro-
stati c f i e l d - 0 . 6 - 12 +12 + 0 . 7 

F a i r 14 , 073 - 0 . 4 - 0 . 8  - n  - 15 +8 + l l  +0 . 2 + 0 . 6 

Snow 9 , 003 -8  - 4  - 12 - 2 3  +10 +16 +4 +10 

Ra i n  290 - 10 - l l  - 29 - 3 3  + 18 +27 +10 +14 

Fog 4 1 1  - 3  - 5  - 13 - 26 + 12 +24 +6 + 10 

F rost  1 , 590 - 7  - 14 - 13 - 23 +12 +20 +5 + 12 

F reez i ng ra i n  1 , 129 - 12 - 14 -27  - 32 +24 +29 + 1 1  +14 

t l E l ectr i c  f i e l ds were mon i tored conti nuous l y ;  50% = med i an va l ue , and 95% = 
abs o l ute v a l ue be l ow wh i ch 95% o f  the meas urements occurred . 

t2 Number o f  records per weather cond i t i on .  

t 3  These pos i t i on s  approx i mate the edge o f  the proposed 61-m  ( 200- f t )  r i ght-of-way . 

i 4  The pos i t i on at  wh i ch the h i ghe s t  read i ngs  were obta i ned , c l ose  to pos i t i ve 
or negat i ve po l e ;  these are pos i t i ons  where a probe was actua l l y  i nsta l l ed ,  at  
9 m f rom cente r l i ne on  the  negat i ve s i de and 12 m on the  pos i t i ve s i de .  

Sourc e :  Johnson ( 1982 a )  . 
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on the central  nerv o u s  system . Other a reas  that have been i nvest i gated i nc l ude 
metabo l i sm ,  reproduct i o n , growth and  deve l opment , b l ood c h em i stry ,  and  card i o
v as c u l ar and  resp i rato ry funct i o n .  

There have been s evera l recent rev i ews o f  the  l i terature o n  the b i o l og i ca l  
e ffects o f  e l ectr i c f i e l ds ( Br i dges  1975 ; S heppard 1979 ; Scott-Wa l to n  e t  a l . 
1979 ; DOW A s s o c .  I nc .  1980 ) .  The  res u l ts  o f  the rev i ews ranged from f i nd i ng s  
t h a t  no  def i n i te e v i dence ex i s ts t o  a s so c i ate b i o l og i ca l  respo n s e s  to t h e  
p re s e nce o f  e l ectri c f i e l ds , to c o nc l ud i ng that many b i o l og i ca l  respon s e s  are 
attri buted to the  f i e l ds .  Because o f  the l i m i ted data and the  l ac k  of reproduc
i b l e  f i nd i ngs , i t  i s  d i ff i c u l t to pred i ct the spec i f i c  e ffects o f  s tat i c  
e l ectr i c f i e l ds from operat i o n  o f  the propos e d  l i ne o n  the hea l t h  o f  perso n s  
i n  the  r i g ht- o f-way . Therefore , the  a s s e s sment i n  t h i s report ta kes a c o n ser
vat i ve approach  and  a s s umes  that the  pos i t i ve f i nd i ngs  from expe r i ments  wi th 
a n i ma l s and h umans  reoorted i n  the l i te rature can be expected to occur  i n  t he 
e n v i ronment o f  the proposed  transm i s s i on l i ne at e l ectri c f i e l ds s i m i l ar to 
those  nomi n a l l y  used  i n  l aboratory studi e s .  

D ur i ng f a i r weather , the  h i ghest  f i e  1 d s  mea s u red beneath the  Project 
UHV- HVDC test  l i ne were be l ow - 11 kV/m 50% o f  the  ti me and  be l ow - 15 kV/m 95% 
o f  the t i me (Tab l e 4 . 5 ) .  Fa i r-weather f i e l ds at the  edge o f  the r i g ht-of-way , 
approx i mate l y  +30 m from the centerl i ne ,  were be l ow - 0 . 4 kV/m 50% o f  the t i me 
and  l es s  than  - 0 . 8 kV/m 95% o f  the t i me .  The  h i ghest  f i e l ds under  the Proj ect 
UHV test  l i ne were mea s u red dur i ng rai n ,  freez i ng rai n ,  or s now- -wi th  extreme 
va l ues  be l ow - 29 kV/m occurri ng  50% of the t i me dur i ng these  c o nd i t i o n s  and  
v a l ues  be l ow - 33 kV/m occurr i ng  95% o f  the t i me (Tab l e 4 . 5 ) .  D ur i ng a l l 
weather c o nd i t i o n s  for wh i ch data we re reported , va l ues  decreased s ha rp l y  wi th  
i ncreased d i stance from the centerl i ne--wi th the h i ghest  5 0% va l ue  at 30 m 
from center b e i ng - 12 kV/m and the  h i ghest  9 5% va l ue  at the  s ame l ocati o n , 
u nder s i m i l ar weather cond i t i o n s , be i ng ±14 kV/m.  

E l ectri c f i e l ds wi t h i n  the  r i ght- o f-way o f  the  proposed  l i ne wi 1 1  be 
wi t h i n the range o f  those  that have been repo rted to produce central nerv o u s  
system , behav i ora l , reproduct i ve ,  b i oc h em i c a l , and  metabo l i c effects i n  expe r i 
ments wi th  a n i ma l s a n d  h uma n s . I n  genera l , experi mental  e ffects occurr i ng  
be l ow 60  kV/m have been s ubt l e - - e . g . , i mp roved maze  performance i n  rats 
( Mayy a s i  and Terry 1969 ) , i nc reased brai n wave act i v i ty i n  anes theti zed rats 
( Lott and McCa i n 1973 ) , i mproved pe rformance o f  human s ub j ects  i n  f i ne  motor 
s ki l l s  ( Carson  1967 ) , and a l tered body s eroto n i n l eve l s i n  m i ce ( Mo s e  and 
F i scher  1970 ; Mose et a l . 1971 ; F i s her  1973 ) .  I f  s uc h  e ffects do occur  i n  
perso n s  expos e d  to f i e l ds produced by the p roposed  l i ne ,  s ubt l e e ffects wou l d  
mos t  l i ke l y  b e  produced dur i ng  f o u l  weather when the  f i e l ds are greates t .  
Data o f  the Nat i o n a l  Ocean i c  a n d  Atmospheri c Adm i n i s trat i o n  f o r  B u r l i ngto n , 
Vermont (Tab l e  3 . 1 ) ,  i nd i c ate that fou l  weather o f  0 . 2 mm ( 0 . 0 1  i n . ) o r  g reater 
ra i nf a l l occurs  on 42% of the days and heavy fog occurs  on 4% o f  the days  i n  a 
year .  O n  the  average , 33% o f  the fou l  weather can  be expected to occur  between 
1 0  p . m .  and 6 a . m .  when pe rsons  w i l l  genera l l y  be  i ndoors  and expos ure wi l l  be 
at a m i n i mum . T h u s , cond i t i o n s  for potenti a l  expos u re of i nd i v i dua l s to 
e l ectr i c f i e l ds i n  exc e s s  o f  l eve l s known to e l i c i t  s ubt l e respo n s e s  may occur  
about 10 to  30% o f  the t i me .  Extended expos u re to the h i ghest  f i e l ds i s  not  
expected because  persons  are  u n l i ke l y  to  rema i n i n  the  r i g ht- o f-way for l ong  
per i ods  o f  t i me ( days ) d ur i ng  fou l  weather . 
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S ubt l e beha v i o ra l  and p hys i o l og i ca l  e ffects w i l l  be tra n s i e nt and d i f f i c u l t  
to perc e i ve by e i ther the i nd i v i du a l  o r  the med i c a l  commun i ty .  U nder no 
c o nd i t i o n s  wi l l  f i e l ds reported as  c apab l e  of affecti ng b l ood pre s s ure a nd 
heart rates ( 60  kV /m and above ) by Kri  vova  et a l .  ( 1973 ) occur  beneath the 
propos ed l i ne .  E l ectr i c f i e l ds be l ow the p roposed transm i s s i on l i ne s  are not 
expected to cause  ma l funct i o n i ng of card i ac pacemakers o r  other e l ectromed i ca l  
dev i ce s  because  the f i e l ds wi l l  b e  over  100 ti mes  sma l l e r than a re nec e s s a ry 
to cause  rever s i o n  to a synchronous  operati on ( F raz i e r 1980 ) .  Beyond the  
r i g ht- o f-way , the e l ectr i c  f i e l ds w i l l  be be l ow l ev e l s as s o c i ated wi th adverse 
effec t s . The l i ne has  been s i ted s o  that o n l y  one  permanent res i dence i s  
wi th i n 305 m ( 10 0 0  ft)  o f  the centerl i ne ( E R ,  V o l . 3 ) . At th i s  d i s ta nc e , a l l 
e l ectr i c f i e l ds , p o l l utants , and no i se created by the l i ne w i l l  be  at amb i ent  
background l eve l s .  

Expos u re to A i r I on s  

There i s  a l arge body o f  l i ter-ature addres s i ng t h e  b i o l o g i c a l  effects o f  
a i r i on s . I t  i s  hypothe s i zed that a i r  i on s  may be  tox i c because  o f  t he i r  
charge and/or c hemi c a l  spec i es .  The l i ke l y  pathway i nto the body i s  the 
respi ratory tract and the route o f  absorpt i on i nto the b l oodstream i s  e i ther  
through  the upper  resp i rato ry tract o r  the a l veo l ar reg i ons  o f  the l ungs . As  
wi th  s tat i c  e l ectr i c  f i e l ds d i s c us s ed above , the centra l nerv o u s  system i s  
thought to be the p r i ma ry s i te o f  act i on for the effects e l i c i ted by a i r i o n s .  
The s eroto n i n  ( 5- hydroxytryptami ne o r  5-HT)  hypothe s i s  i s  the most  w i de l y  
ac knowl edged mec ha n i sm o f  a i r i on effect and h a s  been  s upported by the re s u l ts  
of  others  ( Krueger 1972 ) .  Seroto n i n i s  a neura l  transm i tter that  p l ays  an  

• 

i mpo rtant ro l e  i n  s l eep regu l at i on , vasoconstr i cti o n , a nd smooth musc l e s t i mu l a- • t i o n .  Accord i ng to the hypothe s i s ,  a i r i on s  a l te r  seroton i n l ev e l s i n  the 
exp o s ed o rgan i sm wh i ch then produces  abnorma l e f fec t s . 

Methodo l og i ca l  errors  are common i n  a n umber o f  the stud i es addre s s i ng 
the e ffects o f  a i r  i on s  o n  a n i ma l s and humans . As  w i t h  DC  e l ectr i c  f i e l d  
research resu l ts ,  a s s e s sment o f  h uman hea l th i mpacts from a i r  i o n expos ure i n  
HVDC transmi s s i on l i ne e n v i ronment i s  d i f f i c u l t because  o f  i nadequate reporti ng , 
l ac k  o f  rep l i cati ve  pos i t i ve f i nd i ngs , exper i mental  erro r ,  and the fact that 
no wi de l y  accepted mecha n i sm for  b i o l og i ca l  damage has been d i s cerned . The 
genera l  trend of  the data , howeve r ,  i nd i cates that a i r i ons  are b i o l og i ca l l y  
acti ve , a l be i t s ubt l y .  The  pert i nent data wi l l  b e  b r i e f l y  rev i ewed be l ow .  

Expos ure o f  exper i mental  a n i ma l s a n d  human s ubjects  t o  i on concentrat i on s  
has  cons i s te n t l y  a l tered b ra i n wave act i v i ty ,  genera l l y  i nterpreted as  i nd uc i ng 
re l axed s tates ( A s s ae l  et a l . 1974 ; Su l ma n  et a l . 1978 ; Lambert et  a l . 1981) .  
An i ma l s a nd h umans  expos e d  to 103- 106 i on s/cm3 have exper i enced i nc reased and 
i mp roved motor acti v i ty ,  i mproved e sc ape behav i o r ,  i mproved l earn i ng ,  decreased 
react i on t i me s , and a l tered moods ( Te rry et a l . 196 9 ; G i l be rt 1973 ; O l i vereau  
1973 ; D i amond et a l . 1980 ; Charry and  Hawk i ns h i re 1981 ) . Exp o s u res  between  
103- 105 i on s/cm3 have genera l l y  a l tered se roto n i n  l eve l s i n  s e l ected o rgans  
a nd f l u i d s  o f  a n i ma l s and humans  ( Krueger and Kotaka 1969 ; G i l bert 1973 ; 
Su l ma n  et a l . 1974 , 1975 ; S i ge l  1979 ) .  I on exposures  o f  103- 109 i on s/cm3 have 
produced s ub t l e i n- v i tro and i n- v i vo res p i ratory and c i rc u l atory e ffects i n  
l aboratory a n i ma l s and h uman s  ( Bachman et a l . 1965 ; G o l dman and R i v o l i e r 1977 ; 
F raz i er and Preache 1980 ) .  An i ma l s c ha l l e nged w i th m i croorga n i sms expe r i e nced 
a l tered death rates due to these  o rgan i sms  upon add i t i o n a l  expos ure to a i r • i on s ; s ome were protected whereas others became more s u scept i b l e  ( Krueger et 



• 
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a l . 1970 , 1971 , 1974 ) . B urn  v i ct i ms , weather- se ns i t i ve persons , and a sthmat i c s  
have repo rte d l y  experi enced a l l ev i at i o n  o f  pa i n a n d  symptoms after i on expos ure 
( S u l man  et a l . 1975 ; D ow A s s o c i ates , I nc .  1980 ; Charry and Hawk i n s h i re 1981 ) . 
I n  s tud i es o f  Charry and Hawk i ns h i re ( 1981 ) and S u l ma n  et a l . ( 1974 ) , s i gn i f i 
cant m i nor i t i e s  o f  the i r  study popu l at i o n s  were determ i ned to b e  e spec i a l l y  
s en s i t i ve t o  the effects o f  a i r i on s . 

Accord i ng to the i nfo rmat i o n  s ummari zed i n  Harri s o n  ( 1981 ) , J o h n s o n  
( 1982 a , 1982b ) , a n d  t h e  E R  ( V o l . 3 ) , t h e  proposed  transmi s s i on l i ne c ou l d 
c reate wo rst- c a s e , f a i r weather concentrat i o n s  o f  a i r i ons  i n  the r i ght- o f-way 
o f  up to 1 . 4 x 105 i on s/em ; max i mum f o u l  weather concentrati o n s  are pred i cted 
to reach 2 . 2 x 105 i on s /cm3 . A i r i on concentrat i o n s  wi l l  decrease wi th d i s tance 
from the l i ne s o  that predi cted l eve l s at the edge o f  the r i ght- of-way wi l l  
genera l l y  be  33% o f  the maxi mum V q l ues  i n  the center o f  the ri g ht- o f-way . A 
spot meas u rement program conducted by J o h n s o n  ( 1982a , 1982b ) revea l ed that the 
h i ghest  i on concentrat i o n s  beneath the Project UHV- HVOC test  l i ne occurred 
dur i ng fa i r spr i ngti me weather o r  dry b l owi ng s now , wi th  meas ured v a l ues  be i ng 
44-69% o f  the pred i cted max i mum v a l ues  reported above . Other mea s u red v a l ues  · 
were genera l l y  l es s  than 1 04 i on s /cm3 ( see Tab l e  4 . 6 ) .  

The  max i mum ri g ht-o f-way a i r i on conc e ntrat i o n s  d i s c u s s ed above are 
wi th i n  the l ower range of v a l ues  a s soc i ated wi t h  the s ubt l e effects d i s c u s sed 
ear l i e r .  I n  attempti ng to pred i ct the effects o f  a i r i on expos u re o n  persons  

Tab l e  4 . 6 .  Ion  Dens i t i es Near the  Project UHV 
Test L i ne Operati ng Under Cond i t i on s  and 

Parameters the Same a s  for  the  Proposed 
T ransm i s s i on L i ne 

Dens i ty ( 103 i on s/cm3 ) t 1  Weather 
Condi t i e n s  Pos i t i ve I o n s  Negat i ve I o n s  

F a i r 

Snow 

Wet s now 

Fog 

Frost  

F reez i ng ra i n  

Ra i n  

2 . 6 

2 1 . 7 

45 . 0  

47 . 2 

19 . 8  

1 5 . 1 

16 . 7  

3 . 2 

11 . 4  

38. 0 

2 2 . 0 

28 . 0  

14 . 9  

13 . 1  

t 1 Medi a n  v a l ue  mea s u red at po i nt o f  h i ghest  dens i ty 
d ur i ng operat i o n  at ±450 kV and a m i n i mum conductor 
he i ght  o f  11 m ( 37 f t ) . 

Source : J o h n s o n  ( 1982a ) . 
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exposed  i n  the  r i ght- o f-way of the  propos ed l i ne ,  i t  i s  i mportant to real i ze • that the  e ffects l i s ted above are genera l l y  s ubtl e a nd wou l d  be d i f f i c u l t to 
detect outs i de of a l ab oratory setti n g .  T h e s e  e ffects wou l d  be  d i f f i c u l t  for 
the i nd i v i du a l  to perce i ve because  they wou l d  be w i th i n  the range o f  p hy s i o-
l og i ca l  and p syc h o l og i ca l  a l terat i o n s  that occur  i n  h umans  t h ro ughout  the i r 
norma l dai l y  acti v i t i e s .  F urthermore , per i ods  o f  the  h i ghest  i on concentra-
t i o n s  w i l l  be tra n s i ent  i n  nature and genera l l y  occur  dur i ng i nc l ement weather 
when the l i ke l i hood  of pers o n s  travers i ng the r i ght- o f-way i s  reduced .  W i th  
these  cons i derati o n s  i n  m i nd ,  i t  i s  u n l i ke l y  that the vast  maj o r i ty o f  persons  
u s i ng the ri ght- o f-way wi l l  expe r i ence  any detectab l e  e ffects from a i r i on s . 
Under a wo rst-case  scenari o ,  exposed  persons  cou l d  expe r i ence s l i ght  tran s i ent  
a l terat i o n s  o f  c e rta i n p hys i o l og i ca l , psycho l og i ca l , and behav i oral  patterns  
s uc h  a s  mood  c ha nge . These  e ffects do  not represent  a hea l th hazard , they 
wou l d  d i s appear as  s o o n  a s  expos u re ceased ( i . e . , the  person  l eft the  r i ght-
o f-way ) , and no  res i du a l  e ffects wou l d  e x i s t .  Perso n s  outs i de of the  ri ght-
of-way wi 1 1  not experi e nc e  any adverse  hea l th or behav i oral  e ffects from 
expos u re to a i r i on s  produced by the  transmi s s i on l i ne s , a nd no  res i dences  
l ocated near the proposed  l i ne  wi l l  be exposed to above amb i ent concentrat i o ns 
o f  a i r  i ons . 

Expos ure to Ozone  and Aud i b l e  No i se 

E xper i ments  wi th  a n i ma l s and humans i nd i cate a range o f  e ffects from 
ozone  expos ure at concentrat i on s  of 196- 1960  � g/m3 ( 100- 1000 ppb ) . E ffects 
i nc l ude a l tered p u l monary functi o n , pa i n  upon breath i ng ,  morp ho l og i ca l  c ha nges  
i n  p u l monary t i s s ue , b i ochem i ca l  c hanges , a l terat i o n s  o f  geneti c mater i a l , and 
i nc reased  s u scepti b i l i ty to bacte r i a l  i nfect i o n s  ( U . S .  E nv i ro n .  P ro t . Agency 

• 1978 ; Natl . Res . Counc . 1977 ) .  The Project UHV- HVDC tes t  1 i ne generated no 
ozone  that cou l d  be mea s u red above b a c kground ( J o h n s o n  1982a , 1982b ) .  The re-
fore , no  adverse  hea 1 th e ffects are expected from ozone  produced by the 
propos ed Vermont l i ne .  

Recommended s tandard s  f o r  no i se proposed  by the U . S .  Env i ronmenta l P ro tec
ti o n  Agency ( 1974 ) to p rotect the pub l i c  aga i nst  hear i ng l os s  and other  h uman 
hea l th  and we l fare e ffects a re 70dB ( A )  and 45dB ( A ) , respect i v e l y .  T h e  maxi m um 
predi cted no i s e  l ev e l  b e l ow the  pos i t i ve p o l e  o f  the  propos ed l i ne i s  42dB ( A )  
( E R , Vo l . 1 ) .  These  l eve l s are genera l l y  a t  bac kgro und s o  that no  no i s e 
d i st i ngu i s hab l e a s  or i g i nati ng from the l i ne i s  expected to occur  most  o f  the  
t i me .  The  l ev e l s wi l l  a l so dec reas e  w i th d i s tance from the l i ne . T he max i mum 
v a l ues  pred i cted a re we l l be l ow the EPA recommended s tandards for prevent i ng 
adverse i mpacts o n  pub l i c  hea l th and we l fare . 

4 . 1 . 8 . 3  Herb i c i de U s e  i n  R i ght- o f-Way Management 

Spec i f i c  data o n  herb i c i de use i s  not ava i l ab l e .  However ,  the  App l i cant  
( VETCO and N E ET )  i s  commi tted to u s i ng s e l ecti ve app l i cati o n s  o f  herb i c i de s  i n  
i ts r i ght- o f-way management programs , and i t  i s  anti c i pated that the  program 
wi l l  be s i m i l ar to that current ly  u s e d  by NEES  compan i e s  i n  New H amps h i re ,  o f  
wh i c h  N E ET i s  a member  ( Tab l e 4 . 7 ) .  T h i s p rogram i nv o l v e s  s e l ecti ve app l i ca
ti o n  o f  herb i c i de s  by workers  carry i ng hand- he l d  spray i ng equ i pment ( E R , Vo l .  2 ) .  
Areas near  pub l i c  water s upp l i e s , open waters , spr i ngs , we l l s ,  home s , o r  road
s i de s  are managed manua l l y .  Herb i c i de app l i cati o n  w i l l  occur  i n  a presc r i bed 
s chedu l e beg i n n i ng w i t h  s e l ecti v e  spray i ng o f  s tumps of a l l hardwood  spec i es 

• dur i n g  the  dormant season  a fter  c l eari ng . Two years l ater ,  a s econd  s e l ected 
app l i cati o n  occurs , wi th  s ub s eq ue nt app l i ca t i o n s  o n  a 3- 5 year cyc l e .  
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Herb i c i de 

Kren i te 

Garl o n  3A 

Tordon 101 

Tordon 101 and 
Gar l on 3A 

Gar l on 4 

• 

Tab l e  4 . 7 .  C urrent Herb i c i de Usage by NEES  Compani e s  

D i l ut i on 

1- 1 . 5 ga l o f  herb i c i de formu l a t i o n  
t o  98 . 5-99 ga l  water ( i . e . , 0 . 42-
0 . 63 gal  fosami ne ammo n i um )  

1 g a l  o f  herb i c i de formu l at i on to 
99 ga l water ( i . e . , 0 . 44 ga l 
tri c l opyr )  

1 gal  o f  herb i c i de formu l at i on to 
99 ga l water ( i . e . , 0 . 1 ga l 
p i c l oram and 0 . 4 gal  2 , 4- 0 )  

2 q t  each o f  herb i c i de formu l a t i o n  
9 9  g a l  water ( i . e . , 0 . 22 g a l  
tri c l opyr , 0 . 05 ga l  p i c l oram , 
and 0 . 20 ga l 2 , 4- 0 )  

1 gal  o f  he rb i c i de formu l at i on s  to 
99 gal  water ( i . e . , 0 . 62 ga l 
tr i c l opyr)  

Land 
Appl i ca t i o n  Rate 

100 ga l of  d i l ut i on/ac re : 
0 . 42 to 0 . 6 3 ga l  act i ve 
i ngred i ent  fosami ne 
ammon i um 

100 ga l o f  d i l ut i on/ac re : 
0 . 44 ga l act i ve i ngred i ent 
t r i c l opyr 

100 ga l of d i l ut i on/ac re : 
0 . 1 ga l . act i ve i ngred i ent  
p i c l oram ; 0 . 4  ga l .  act i ve 
i ngredi ent 2 , 4-0  

100  gal  of  d i l ut i on/acre : 
0 . 05 ga l  act i ve i ngred i ent 
p i c l oram ; 0 . 20 ga l act i ve 
i ngred i ent 2 , 4- 0 ;  0 . 22 ga l 
ac t i ve i ngred i ent t r i c l opyr 

100 ga l  of  d i l ut i on/acre : 
0 . 62 ga l  acti ve i ngred i ent 
t r i c l opyr 

Sources : ER  ( Vo l . 2 ) ; New E ng l and E l ectri c Tra nsmi s s i on Corporat i on ( 1982 ) ,  

P urpos e  

Sel ected fol i ar 
appl i cati on 

Se l ected fo l i ar 
app l i cat i on 

Se l ected fo l i a r  
app l i cat i on 

Se l ected fol i ar 
app l i cati on 

• 

Se l ect i ve basal  or  
stump app l i ca t i o n  

.$>o 
I 

.$>o 
w 
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H e rb i c i de s  are tox i c to b i o l og i c a l  o rgan i sms , and many are harm f u l  to 
h uma n s . The h uman hea l th hazard o r  ri s k  from herb i c i de app l i cati o n  depends  
upon the acute and chron i c  toxi c i ty o f  the compound , the pathway o f  expos u re 
( i ngest i o n , i nha l at i o n , o r  derma l ) ,  and the degree o f  expos ure . Adverse  h uman 
hea l th effects have  been reco rded to occur from herb i c i de expos ure . Persons  
at greatest r i s k  are  those  who  have  been  occup at i o n a l l y  exposed  e i ther i n  
produ ct i o n  o r  app l i cati o n  o r  by wor k i ng i n  agri c u l tura l f i e l d s  tested wi th 
herb i c i de s  ( Barnes  197 5 ; N at l . Acad . S c i . 1975 ) .  Others at much  l es ser  r i s k  
o f  e ffect i nc l ude  c o n s umers i ngest i ng contami nated food , meat , o r  wate r ,  and 
t h i rd part i e s  be i ng acc i denta l l y  expos e d  d ur i ng herb i c i de app l i cat i o n  ( Barnes  
1975 ) .  A br i e f  s ummary o f  toxi c i ty data for  the herb i c i de s  mos t  l i ke l y  to be 
used i s  presented i n  Tab l e  4 . 8 .  

I n  general  herb i c i de s  used  i n  r � ght- o f-way o r  fore s t  management h a v e  not 
been i de nt i f i ed a s  s o u rc e s  o f  exces s  adverse  hea l th r i s ks or a s  s ources  o f  
exces s  cancer i n  the general  pub l i c  ( Natl . Aca d .  S c i . 1975 ; U . S .  Dep . Energy 
1982 ; U . S .  F o r .  Serv . 1978 ) . The herb i c i de s  mos t  l i ke l y  to be u sed  i n  the 
r i g ht - o f-way are of l ow toxi c i ty (Tab l e  4 . 8 ) . Members  o f  the genera l p ub l i c  
may potenti a l l y  be expos e d  to herb i c i de s  used  i n  r i ght- of-way vegetat i on 
management by ( a )  i nha l ati o n  o f  m i sts  o r  vapors wh i l e  the herb i c i de s  are 
d i s s i pati ng i nto the atmosphere s hort ly  a fter appl i cat i o n ; ( b )  abs o rpt i on of 
fres h l y  app l i ed herb i c i de s  through the s k i n  upon  contact wi th treated p l ants , 
g ras s e s , and s o i l s ;  ( c )  i ngest i o n  o f  contami nated fru i ts , berri e s , herbs , o r  
l eafy vegetab l es grown i n  t h e  ri ght- o f-way ; ( d )  i nges t i o n  o f  meat f rom wi l d  
and dome s t i c a n i m a l s and f i s h  eati ng the herbi c i de s ; a nd ( e )  i ngest i o n  o f  
contami nated wate r .  

• 

Because  o f  the l ow vo l at i l i ty o f  the herb i c i de s  a nd the u s e  o f  s e l ecti ve , • 
ground- l evel  app l i cat i o n  techn i ques , the gene ral  p ub l i c  i s  not expected to be 
expo s ed to b i o l og i ca l l y  harm f u l  l eve l s of herb i c i de s  v i a  the i nh a l at i o n  pathway . 
S i m i l ar l y ,  d i rect de rma l contact wi t h  fre s h l y  treated fo i l age i s  expected to 
be an i ns i gn i f i cant  source of expos u re due to l ow app l i cat i on rate s , the sma l l 
probab i l i ty o f  h uman contact wi t h  recent ly  treated f o l i age and woody s tumps , 
and the l ow tox i c i ty o f  herb i c i de s  v i a  the s k i n pathways . The i nges t i o n  
pathway produces  the greatest  potent i a l  for adverse hea l th  e ffects . 

Land used  for rai s i ng food s tu f f s  wi l l  not be treated wi th herb i c i de s ; 
therefore , the prob l em o f  res i dues  i n  harvested foods that m i ght g row i n  the 
ri ght- o f-way genera l l y  does  not a r i s e .  

Avai l ab l e  data prov i de e v i dence that herb i c i de app l i cati o n  t o  r i g ht s - o f-way 
wi l l  not re s u l t  i n  b i o l og i ca l l y  s i gn i f i cant concentrat i o n s  i n  s urface waters  
o r  groundwaters , e spec i a l l y  i n  v i ew o f  the proposed s e l ect i ve , ground- l eve l  
app l i cat i o n  pract i ces  and adherence to ru l es of  pest i c i de- f ree zones  near  
s urface wate rs ( s ee Secti o n  4 . 1 . 3 ) .  The  N at i o n a l  Pr i mary D r i n k i ng Wate r 
Standard for  2 , 4-0 ( i n  Tordon 1 0 1 )  to protect commun i ty wate r s upp l i es i s  
100 ppb .  By compar i ng ora l  l etha l  dose  ( LD 5 0 )  va l ues  i n  a n i ma l s a nd humans  
for the other herb i c i de s  (Tab l e 4 . 8 ) , it  i s  expected that l eve l s  a s  h i gh o r  
h i gher  t h a n  t h e  2 , 4-0 standard a re s a fe for h uman cons umpt i on .  

H e rb i c i de u s e  has  been found to be env i ronmenta l l y  acceptab l e  a s  pract i ced 
by the U . S Fore s t  Serv i ce i n  the Northeast reg i o n .  Th i s  program i nv o l v e s  the 
treatment o f  18 , 20 0  h a  ( 45 , 000 ac re s )  wi t h  a vari ety of herb i c i de s  i nc l ud i ng • 2 , 4- D , P i  c l  o ram , and Kre n i te for  road and tra i l management , rec reati ona l  



• 
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Herb i c i de 

Ga r l o n  3A 

Gar l on 4 

Kren i te 

Tordon 1 0 1  

Herb i c i de 

Ga r l on 3A 

Gar l on 4 

Kren i te 

Tordon 1 0 1  

Tab l e  4 . 8 .  

Act i ve Cons t i tuent 

44% T r i c l opyr 

62% T r i c l opyr 

42% F osami ne Ammon i um 

10% P i c l o ram , 40% 2 , 4- D  
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Toxi c i ty D ata for Herb i c i de s  U sed i n  
R i ght-of-Way Management 

Phys i c a l / 
Chem i c a l  

C haracter i st i c s t 1  

H i gh s o l ub i l i ty 
i n  wate r ,  l ow 
vo l at i l i ty 

BP = 3 0 2° F ; 
VP = 36 mm Hg at 
20° C ;  emu l s i f i es 
i n  water 

V P  is negl i g i b l e ;  
mi sc i b l e  i n  water 

B P  = < 180° F ;  
V P  = 2 3  mm H G  at 
20°C ; i n f i  n i  te 
so 1 ub i 1 i ty i n  
water 

I ngest i o n  

LDs0 rat: 
> 2  g/ kg ; 
1 ow hazard 
to humans 

LDso rat: 
> 2  g/ k g ;  
l ow hazard 
to humans 

LD so rat : 
24 . 4  g / kg ; 
extreme l y  
l ow hazard 
to humans 

LDso rat :  
3 g/kg 

Tox i c i t  

Derma 1 
LDso rabb i t :  
> 4 . 0 g/ k g ;  
l ow hazard 
to humans 

LDso rabb i t : 
> 4 . 0  g/ k g ;  
l ow hazard 
to humans 

LD so rabb i t :  
) l .  68 g/kg 

Ldso rabb i t :  
> 2  g/kg 

I rr i tat i on Potent i a l  
G u i de l i nes/ 
Standards S k i n  

Moderate , w i th 
superf i c i a l b u r n s  
a f t e r  prol onged 
expo s u re 

S l i gh t  to moderate 
upon pro l onged or 
repeated contact 

Mi l d  to moderate 

S k i n  i rr i ta t i o n  
w i th m i l d  to 
moderate burns 
upon pro l onged 
o r  repeated 
expo s ure 

Eyes 

Moderate , w i t h  
cornea l i nj u ry ;  
pos s i b l e  perma
nent i mpai rment 
of v i s i on 

None 

None 

Moderate , w i th 
s 1 i g h t  to 
moderate corneal 
i n j u ry that 
hea l s  w i th t i me 

TLVt2 

200 ppm 
me thano l 

( i nhal a t i on ) 

400 ppm 
i s opropanol  

( i n ha l a t i o n )  

DOW i ndustr i a l  
hyg i ene g u i d e :  
1 0  mg/m3 
kerosene- ! i ke 
s o l vents 
( i n ha l a t i o n )  

t 1  B P  = b o i l i ng po i n t ;  V P  = vapor pressure.  

+2 T LV = thres h o l d  l i m i t  v a l u e .  

Source s :  

I nh a l a t i on 

Low hazard to 
humans 

Low hazard 
to humans 

Rats exposed to 
56. 6  mg/L for 
1 hour s howed 
no e ffects 

R e l a t i v e l y  
nontox i c  

Other Remarks 

Not as soc i ated wi th 
cumu l at i ve terato
geni c ,  embryoto x i c ,  
o r  mutage n i c  e f fects 

Repeated o r  p r o l onged 
expo s u re has caused 
gastro i nt e s t i n a l  d i s · 
turbances , organ and 
ti s s u e  damage i n  
huma n s ; not terato
gen i c ,  carci nogen i c ,  
o r  mutagen i c ;  i s  
fetotox i c  

Mate r i a l  Safety Data Sheet for G ar l on ( R )  3 A  Herb i c i de ,  DOW Chem i c a l  U . S . A . , M i d l and , Ml , August 1 8 ,  1981.  
Mate r i a l  Safety Data Sheet for Gar l on ( R )  4 Herb i c i de ,  DOW Chem i c a l  U . S . A . , Mi d l and , Ml , J u ne 10 , 1980.  
Mate r i a l  Safety Data Sheet for Kre n i te Brand Control  Agent , E . ! .  DuPont De Nemours and C o .  I nc . , 

Wi l m i ngto n ,  D e l aware , December 1980.  
T ox i c o l og i ca l  l n o rma t i on on F o sami ne Ammo n i um Sa l t  ( Ammo n i um ethyl carbamo g l phosphonate ) ,  H a s ke l l Laboratory 

f o r  Tox i c o l ogy and I ndus try Med i c i ne ,  March 1 5 ,  1979 . 
Mate r i a l  Safety Data S heet for Tordon ( R )  101 Mi xture Weed and B r u s h  K i l l e r ,  Dow Chem i c a l  U . S . A . , M i dand , M l , 

May 2 1 ,  1982 . 
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dev e l opment , and  other  u s e s  ( U . S .  F o r .  Serv . 1978 ) .  Th i s  c o nc l u s i on was 
parti a l l y  based  upon 25  years of h e rb i c i de u s e  by the Forest  Serv i ce wi th  no 
known hea l th prob l ems i n  Forest  Serv i ce personne l ,. app l i cators , or l oc a l  
res i dents . 

Several  a l ternat i ves  to vegetati ve  management u s i ng herb i c i de s  ex i s t  
i nc l u d i ng man u a l , mec h an i ca l , a n d  b i o l og i ca l  methods  ( U . S .  F o r .  Serv . 1978 ) .  
Howeve r ,  the  most  read i l y  acceptab l e  tec h n i ques  a re manua l o r  mech a n i ca l  
vegetat i on contro l . These  methods are much  more l ab o r- i ntens i ve and expos e  
wo r kers  t o  i nc reased r i s ks o f  i nj ur i es f rom acc i dents i n  too l , equ i pment , and 
b ru s h  hand l i ng .  The  Bonnev i l l e Power Adm i n i s trati o n  i n  O regon has  recorded 
i nj u ry frequency data res u l t i ng from b ru s h  cutt i ng act i v i t i es and found that 
the 5-year average i nj u ry rate i s  5 i nj ur i e s  per  200 , 000-ma n  hours worked . No  
c h em i ca l  toxi c i ty i nj ur i es we re repo rted among wor kers  over  th i s  s ame t i me 
peri od ( U . S .  Dep . E ne rgy 1982 ) .  A l though  genera l l y  more r i s ky for  workers , 
the s e  methods  p resent  l i tt l e o r  no  r i s k  to the pub l i c .  Vegetat i ve management 
u s i ng herbi c i de s , on  the other hand , s u b s tant i a l l y  reduces hea l th and  s afety 
r i s ks for  wor kers  wh i l e  s l i gh t l y  i nc reas i ng the r i s ks o f  tox i c  e ffects to the 
pub l i c ,  e spec i a l l y  from e ro s i on s p i l l - re l ated events . 

I n  conc l us i on ,  a l though  the herb i c i de s  proposed for  u s e  i n  the r i ghts - o f
way have  l ow degrees o f  toxi c i ty to a n i ma l s  and  h uman s , the i r app l i cat i on 
accord i ng to l ab e l  d i rect i on s  and  the m i t i gat i ve meas u res  i n  Sect i o n s  4 . 3 . 3 
and  4 .  3 .  8 .  2 wi 1 1  e n s u re the i r  s a fe u s e . I t  must  be remembered that tox i c i ty 
does  not neces s ar i l y  i nd i cate a hazard . Even  for pest i c i de s  that are demo n
s trated to be harmfu l  to h uman s , exte n s i ve expe r i ence  w i th  them i nd i cates  that 
these  potenti a l l y  dangerous  compounds  can  be  used  safe l y  ( Barnes  1975 ) .  

4 . 1 . 9 Rad i o  and  Te l ev i s i on I nterference 

Rad i o  n o i s e  i s  a general  term used i n  reference to a ny undes i rab l e  d i s 
turbance o f  the  rad i o  frequency band , wh i c h ranges from 3 kHz to 30 , 0 0 0  MHz . 
Of  i nterest h e re i n ,  however , are those  freque nc i es at wh i c h  c o rona  d i s ch a rge 
a s s o c i ated wi th  transmi s s i on l i ne s  i nterferes w i th  rad i o  and te l ev i s i on recep
t i on , i . e . , the AM broadc a s t  band ( 535-1605  kHz )  a nd the l owe r te l ev i s i on 
b roadcast bands  ( Channe l s  2-6  at 54-88 MHz ) .  The FM b roadcast  range f rom 
88 MHz to 108 MHz i s  unaffected by p u l sat i ve-type no i se ( LaForest  1982 ) .  

Subject i ve eva l uat i o n s  by test i nd i v i dua l s have s h own that the to l erance  
l ev e l  for  DC rad i o i nterference ( R I )  corre sponds  wi th a broadcast  s i gn a l - to
n o i se  rat i o  ( SN R )  o f  abo ut 10 to 1 .  In terms of equ i va l ent dB l ev e l s ,  the RI 
at the  rece i v i ng a ntenna must be 20  dB  be l ow the broadcast  s i gna l  for  acceptab l e  
recept i o n  ( E l ec .  Power Res . I ns t .  1977 ) .  B ra c ke n  ( E R ,  Vo l .  3--Append i x  C )  has  
reported that  a d i fferent i a l  o f  17 dB res u l ts i n  " ent i re l y  sat i s facto ry AM 
recept i o n . " Thu s , i n  an area where a g i v e n  stati o n  b roadcast s i g n a l  i s  40 dB , 
DC R I  exc eed i ng  2 0  dB wou l d  l i ke l y  degrade rad i o  recepti o n  o f  the  g i v e n  s i gn a l . 

Combe r  and N i gbor ( 1982 ) report that pa ramete rs that have the most  s i gn i 
f i cant  e ffect o n  R I  l ev e l s are the  n umbe r  and  d i ameter o f  c o nductors . An 
i nc rease  i n  e i ther  wi l l  res u l t i n  a decrease  i n  R I . Conductor d i amete rs for 
the proposed i nterc onnect are re l at i v e l y  l a rge compa red to those  o f  mu l t i p l e  
conductors s hown i n  Tab l e  4 . 9 .  Des i gn parameters  o f  the  p roposed New E n g l and/ 

• 

• 

Hydro-Q uebec i nterconnect i nc l ude prov i s i on s  for  three conductors  per po l e .  • I nd i v i dua l  c o nd uctors  wi l l  be 4 . 78 em ( 1 . 88 i n . ) i n  d i ameter .  



• 

• 

• 
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T ab l e 4 . 9 .  R ad i o I nterfe rence  Leve l s i n  Re l at i o n  to  V o l tage Leve l s 
and  Some D e s i gn P a rameters  o f  D i rect C urrent  T ra n sm i s s i on L i n e s  

M e a n  
C o nductor  N umber  of  P o l e  F a i r Weather  
D i amet e r  C o nductors  Spac i ng Opera t i ng  Rad i o  I nterfere nce  

( mm )  P e r  P o l e  ( m )  K i l ov o l tst 1 ( dB above  1 �V/m ) 

6 1  1 1 0 . 5 ± 400  5 3 . 4  

4 6  2 1 0 . 5 ± 400  4 3 . 2 

46 2 18 . 3 ± 5 0 0  4 9 . 0 

46 2 18 . 3 ± 5 2 5  4 9 . 0 

4 6  2 18 . 3 ± 6 0 0  5 5 . 9 

30 . 5 4 11 . 2  ± 5 0 0  4 2 . 9 

30 . 5 4 11 . 2  ± 6 0 0  48 . 9 

30 . 5  4 1 3 . 2 ± 5 2 5  4 2 . 8 

30 . 5 4 1 3 . 2 ± 6 0 0  4 7 . 3 

t l  Q u a s i  -peak  meas u reme n t s  at 834 kHz and  3 0 . 5  m radi a l l y  f rom the  p o s i t i ve 
c o nductor .  

S o u rc e : E l ectr i c P owe r Researc h  I ns t i tute  ( 1977 ) .  

Mea s ured R I  l eve l s a s so c i ated w i t h  d e s i gn parameters s i m i l a r t o  t h o s e  o f  
t h e  p roposed  N ew E ng l and/Hyd ro- Q u ebec i nterc o n nect  a re n o t  ava i l ab l e .  H oweve r ,  
B rac ke n  ( E R ,  V o l . 3 - - Appe nd i x  C )  h a s  e s t i mated that  the  L 5 0  f a i r weather  R I  
l ev e l  at  1 MHz  a t  the  edge o f  the  r i ght- o f- way wou l d  be 37  dB ; a comparab l e  
l ev e l  for wetted c o nd uctor  c o n d i t i o n s  wou l d  be  34 dB . J o h n s o n  ( 1982 a )  h a s  
predi cted that  the  R I  a t  2 3 m ( 75 f t )  f r o m  the  center l i ne o n  the  s i de o f  t h e  
po s i t i ve c o nductors  wo u l d  be  l e s s  t h a n  4 0  d B  for  80% o f  the  t i me .  B a s e d  o n  a 
re l at i ve l y  c o n se rvat i ve p red i ct i on equat i o n  ( Re i ner  and  G e h r i g  1977 ) , H a ra l ampu 
a n d  C omber ( E R ,  V o l . 2 - - Sec . V ,  p .  80 ) c a l c u l ated t he fa i r  weather  R I  for  
three  ex i s t i ng D C  t ra n s m i s s i on l i ne s .  R I  l ev e l s a t  the  edge o f  r i g h t s - o f-way 
ranged from 47 dB f o r  v o l tage l ev e l s o f  ±400 kV t o  5 5  d B  f o r  v o l tage s o f  ±500 kV . 
U s i ng the  s ame equat i on , the  c omparab l e  R I  f o r  t h e  p roposed  New E ng l a nd/Hydro
Q uebec i nterconnect  was  e s t i mated a t  41 d B .  I n  v i ew o f  t h e  f orego i ng ,  i t  i s  
u n l i ke l y  that operat i on o f  the  p roposed  l i ne wou l d  c a u s e  c omp l a i nts  c o ncern i ng 
rad i o  recept i o n .  

T h e  pote nt i a l  f o r  te l ev i s i on i nterference  ( TV I ) c a u s i ng recept i on p ro b l ems  
appea rs n e g l i g i b l e .  B a s ed on  i nv e s t i ga t i on s  a t  the  D a l l e s t e s t  s i te i n  O rego n ,  
wh i ch i nv o l ved  v o l tages  o f  up to  ±600  kV , the  E l ectr i c  P owe r Research  I n s t i t ute 
( 1977 ) c o nc l uded that  TVI i s  of l i tt l e c o nc e r n  a t  d i stances  greater t h a n  2 5 m 
( 82 f t )  from the  center l i ne o f  t h e  r i g h t- o f-way .  Other  i nv e st i gat i on s  at the  
D a l l es te s t  s i te i nv o l ved  c o n struct i ng t e s t  fac i l i t i e s  s i mu l at i n g  d e s i gn 
parameters o f  the  C e l i l o- Sy l mar  HVDC l i ne .  The  t e s t  f ac i l i t i e s  were e n e rg i zed  
to  l i ne v o l tages  up to  ±600  kV . Test  res u l ts reported by C ha rt i e r  e t  a l . 
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( 1979 ) i nd i cate that  n o  TVI  was detectab l e  d u r i ng fa i r  weather  c o n d i t i o n s ; 
s ome i nterference  may have  been  detected at  l i ne v o l tages o f  ±500  kV a n d  above • d u r i n g  f ou l  weather  c o nd i t i o n s  s uc h  a s  d ry s n ow ,  b u t  the  d i s tu rbance  wa s 
neg l i g i b l e .  I n  v i ew o f  t h e  f o re go i ng ,  i t  i s  h i g h l y  u n l i ke l y  that opera t i o n  o f  
the  p roposed  i nternat i o n a l  i nterco n nect wou l d c a u s e  TVI  o u t s i de o f  the  r i ght-
of-way . 

T h e  p hy s i c a l  pre sence  o f  c o nd uctors a n d  tower structures  may c a u s e  scat
teri ng , re f l e ct i n g , o r  rerad i at i o n  of  p r i ma r i l y  te l ev i s i on b roadca s t  s i gna l s ,  
t h u s  res u l t i ng i n  the  p h e nomen o n  refe rre d  t o  a s  " gh o s t i ng"  ( La F o re s t  1982 ) . 
H oweve r , the App l i cant  i s  c ommi tted to ma ke m od i f i c i at i o n s  to rece i v i ng a ntenna 
i f  i t  i s  s hown that  the  p roposed  l i ne c a u s e s  i nterfere nce  ( E R ,  Vo l .  2- - Sec . V I  8 ) .  
TVI  a s  we l l  a s  R I  may res u l t  fro m  gap spark i ng u s ua l l y  caused  by fau l ty o r  
l oo s e  f i tt i ngs ; s u c h  s i tuat i o n s  a re remed i ed by rout i ne  m a i nte nanc e .  

4 . 2 CONSEQU E N C E S  O F  A LT ERNAT I VE S  T O  T H E  P ROPOSED  I NT E RCONNECT ION  

4 . 2 . 1 A l ternati ve I nterc o n necti on D e s i gn s  and  Routes  

4 . 2 . 1 . 1  A l ternati ve D e s i gns  

I n  genera l , b a s i c  i mpacts  from  the  presence  o f  transmi s s i on l i ne r i g ht- o f
way wou l d not d i ffer  f rom those  expected u nder the  p ropo sed  act i o n .  The  
r i ght-o f-way wi dth  c ou l d be  na rrowed perhaps  15 m ( 50 f t )  i f  the l i ne s  were 
de s i gned  for operati o n  at l es s  than  300 kV ( G a l v i n  1979 ) .  H oweve r ,  t h i s  wou l d  
redu c e  the  a re a  requ i r i ng c l e a r i ngs , but  v o l tages t h i s l ow wo u l d c o nstra i n the • c apac i ty o f  the  l i ne f o r  de l i  v e ry o f  powe r .  U s e  o f  l atti ce-work s uppo rt 
structures  wo u l d requ i re c o mm i tti ng more a rea  to t owe r b a s e s  ( c a .  150  m2 v s .  
1 0  m2 ) a l though  fewer struc t u re s  wo u l d b e  nece s sary per  k i l omete r- - 3-4/ km v s .  
4 - 5 / km ( Ga l v i n 1979 ) .  

A maj o r  e f fect  o f  a l te red des i gn c ou l d  be  a c ha nge i n  the  e l ectr i c and  
magne t i c f i e l d s  a s s o c i ated wi t h  l i ne operat i o n .  Ope ra t i o n  at  l ower v o l tages 
wou l d  l ead to reduced f i e l d  strengths at  the  cost of reduced p ower c apac i ty .  
C h anges  i n  conductor  conf i gurat i o n  wou l d  a l s o a l te r  f i e l d p aramete r s . F o r  
examp l e ,  f i e l d  s t rengths  i ncrease  w i th s m a l l er b u nd l e s  ( 2  s ub c o nductors  per  
b u n d l e )  and  decre a s e  w i t h  l arger b u nd l es ( 4  s ubconductors  per  b un d l e ) .  The  
l atter c ou l d be  a c h i eved at h i gher  c o st , b u t  the  c u rre nt c o n f i g u ra t i o n  has  
s ub s ta nt i a l l y  reduced  the potent i a l  for  c o ro n a  b e l ow c urre nt l y  ope rat i ng D C  
1 i ne s .  

D C  ope rat i on wa s c ho s e n  because  o f  i ts h i gher  e f f i c i e ncy i n  transport i ng 
p owe r over  g reat d i stances  and  b e c a u s e  c u rrent tec h n o l o gy a l l ows for  AC/DC 
c o nvers i on that  i s  econom i ca l l y  p rac t i cab l e .  Operat i o n  o f  the  l i ne on AC 
wou l d reduce produc t i o n  of i on f i e l d s s ub s tant i a l l y  to z e ro , t h u s  reduc i ng 
tota l e l ectr i c  f i e l d  s trengths  to the  nomi na l l ev e l s a s s o c i ated wi th the  
presence  o f  a s i mp l e  e l ectr i c  c ha rge . Howe ve r , the  potent i a l  f o r  i nduced  
v o l tage a nd e l e c t r i c s h o c k  i s  h i gher  i n  AC f i e l ds t h a n  i n  c ompara b l e  D C  f i e l ds 
beca u s e  o f  the  a l ternat i n g  f i e l d ' s c apac i ty t o  i nduce  c hanges  i n  stati o n a ry 
objects  ( B rac ke n  1979a , 1979b ) .  

A l ternat i v e  de s i gn s  c a n not s ub s ta nt i a l l y  reduce  e n v i ronme nta l i mpacts  
wi thout  a l so redu c i ng the  capac i ty o f  the l i ne t o  c a r ry powe r .  • 



• 

• 
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A i r Qua l i ty 

4-49 

The expected a i r q u a l i ty i mpacts a l ong  the Centra l Sp i ne and I nterface 
corr i dors wou l d  be i de nt i ca l  to thos e  expected for  the P referred Corr i dor .  

Geo l ogy 

Approx i mate l y  7 to 14 km ( 4  to 9 m i ) o f  exces s i ve s l opes  ( > 2 5% )  occur  
a l ong  the Central  Sp i ne and I nterface corri dor routes  ( Kl under A s s oc . 1981 ) .  
Th i s  range e nc ompas se s  the extent o f  exces s i ve s l opes  found  a l o ng the 
Prefe rred Corr i do r  (Tab l e  4 . 10 ) .  These  areas  are cons i dered to have h i gh 
e ro s i on potenti a l . 

S o i l s  

Over 150 ha  ( 380 acre s )  o f  pr i me agri c u l tura l  s o i l s  occur  wi th i n  each o f  
the two Vermont a l ternat i ve corri dors  ( Kl u nder A s s oc . 1981 ) . T h i s c ompares to 
1 e s s  than 5 ha  ( 12 acre s )  a 1 ong  the Preferred Corri d o r .  Where these  areas  
cannot be spanned  and where c l ear i ng must  occur , the cons truct i o n  o f  a trans
m i s s i on l i ne wou l d  acc e l erate ero s i on .  Because  o f  the greater extent o f  pri me 
s o i l s ,  th i s i s  o f  c o n s i derab l y  greater concern  a l o ng the a l ternati ve corri dors . 

Agr i c u l ture 

W i t h i n the s tudy a rea , the maj or i ty of agri c u l tura l  l ands  are l ocated i n  
the wes tern  towns ( Kl under A s s oc . 1981 ) .  Consequent 1 y ,  the mo re we stwa rd 
routes ( i . e . , Centra l Spi ne and I nterface corri dors ) wou l d  traverse  s i x  t i me s  
t h e  amount o f  agri  c u l tura 1 1 ands  travers ed by t h e  P re fe rred Corri dor  
( Tab l e  4 . 10 ) .  Agri c u l tura l  l and i s  part i cu l a r l y  i mportant i n  a l ternati ve 
s egments travers i ng the towns of Derby , Ho l l and , Barton , and Sutton ( F i g
ure 2 . 8 ) .  Much  o f  t h i s l and occurs  o n  pr i me agr i c u l tura l s o i l s  ( K l under 
A s s oc . 1981 ) .  

F orestry 

Se l ect i on o f  e i ther maj o r  a l ternati ve route i n  Vermont wou l d  res u l t i n  
l es s  forest c l eari ng than i s  ant i c i pated for  the Prefe rred Corri dor  (Tab l e  4 . 10 ) .  
W i t h i n the Central  Sp i ne Corr i dor , 430 ha  ( 1100 acre s )  o f  forest wou l d  be 
affected ; wi th i n  the I nterface corri dor , 400  ha  ( 1000  acre s )  wou l d  be affected . 
Howeve r ,  i t  i s  not ant i c i pated that remova l  o f  forest  re s o u rc e s  i n  any o f  the 
a l ternati ves  wou l d  have negat i ve i mpacts upon  the forestry i nd u stry .  C l ear i ng 
wou l d  amou nt to l es s  than 0 . 1% o f  the reg i o n a l  forestl and ava i l ab l e for com
merc i a l  product i o n  ( K i ng s l ey 1977 ) .  I n  add i t i on , c u rrent forest accret i o n  i s  
occurr i ng at a faster  rate than commerc i a l  harv es t i ng ( Sect i o n  4 . 1 . 2 . 3 ) .  
Thus , the reduct i on  i n  forest  c l ear i ng ( up to 80 h a  [ 200  acres ] )  a c h i eved by 
s e l ect i ng o ne o f  the a l ternati ves  wou l d  not s i gn i f i cant l y  affect the  i mpacts 
of the proposed  l i n e .  

M i n i ng 

No  known m i nera l extract i o n  o r  maj o r  sand  and grave l beds wou l d  be l ocated 
wi th i n e i ther  Vermont a l ternat i ve corri dor .  
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Tab l e 4 . 10 . Compa r i s o n  o f  P re ferred and A l ternat i ve Corr i dor  
Rout i ng Opt i o n s  

Featurest 1 Preferred 

Length ( km ) 95  

R i ght- o f-Way area ( ha ) t2 580 

F o re sted l and  ( ha )  480 

Agri c u l t u ra l  l and  ( ha )  10 

Urban l and ( ha )  0 

Pr i me agri c u l tura l 
s o i l s  ( ha )  2 

Sha l l ow s o i l s  ( km )  6 

Steep s l opes ( km )  1 0  

Stream c ro s s i ngs  

Maj o r  wet l ands  ( km )  

Deeryards ( km )  

Road c ro s s i ngs  

Ra i l road c ro s s i ngs  

P i pe l i ne c ro s s i ngs  

U n i que  l andscape ( km )  

Landscape 
character i st i c s  

Maj o r  v i ewsheds  

Sce n i c roads  

Natural  a reas  

H i sto r i c a l  s i te s  

Structures 

Average re l at i ve 
ran k i ngt3 

40 

6 

13 

5 

2 

1 

30  

9 

2 

5 

5 

0 

5 

2 . 9  

Centra l 
Sp i ne 

99 

600 

430 

60 

4 

190 

2 0  

14 

9 0  

1 

5 

44 

3 

1 

30  

18 

18 

44 

4 

8 

208 

1 . 8 

t 1 1 km = 0 . 62 m i l es ; 1 h a  = 2 . 5 ac res . 

t2 R i ght-o f-way i s  61-m ( 200- f t )  i n  w i d t h .  

I nterface 

94 

570 

400 

6 5  

4 

160 

14 

7 

7 0  

4 

3 

47 

1 

1 

2 5  

9 

6 

47 

7 

7 

152 

2 . 5 

N ew Hamp s h i re 

130 

790 

760  

30  

0 

36 

5 

9 

74 

10 

8 

35  

6 

1 

15  

6 

1 

6 

0 

0 

99 

2 . 8  

Ranks  range from 1 = l es s  preferab l e  to 4 = more preferab l e  for  rout i ng 
a transm i s s i on l i ne re l ati ve to other a l ternat i ve s  for  each  o f  19 env i 
ronmental  feature s .  Length and a rea were cons i dered to b e  equ i va l ent  
features . 

Sourc e :  E R  ( Vo l . 2 & 3 ) ; K l under  A s s o c i ates ( 1981 ) . 
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Recre at i on 

The s tudy a rea i n  Vermont ( see  Secti o n  3 . 2 . 5 ) o ffers a var i ety o f  oppor
t un i t i es fo r both centra l i zed and  d i spersed  rec reat i o n  ( De lo rme  P u b l . Co . 
1981) .  The a l ternat i ve corri dors  wou l d  traverse  the S t .  J o h n s bu ry Mun i c i pa l  
Fore s t  a t  t h e  j u ncture o f  Segments  15 , 19 , and 22  ( F i gure 2 . 8 ) .  I n  t h e  town 
of B u r ke , the I nterface corri dor  wou l d  pas s through  Dar l i ng State Park  and the 
Burke Mounta i n  Ski Area . Southeast  of Lyndonv i l l e ( F i gure 2 . 3 ) , the Centra l 
Sp i ne corr i dor  wou l d  cross  the Lyndon  Out i ng  C l ub S k i  Are a ; th i s  corr i dor  
wou l d  cross  C rysta l  Lake State Park  i n  the town o f  B a rto n .  In  add i t i on to  
pas s i ng through these  recreat i o n  areas , the a l ternati v e  corr i dors wou l d  pass  
wi th i n  8 km  ( 5  m i ) o f  several  other areas  i nc l ud i ng  B r i ghton  M un i c i pa l  Forest , 
V i ctory State F o rest , Sheff i e l d Mun i c i pa l  Fore s t ,  W i l l oughby State Fores t ,  
Mathewso n  State Forest , a nd Lyndon  State Forest .  Many o f  the l akes near the 
northern  segments of the a l ternat i ve corri dors  a re used  by f i s he rmen  ( De lorme 
Pub  1 .  C o .  1981 ) .  

The two a l ternat i ve corr i dors  wou l d  d i rec t l y  affect these  des i gnated 
rec reat i o n  area s . I nd i rect a ffects to nearby a reas  wou l d  be pr i ma r i l y  due  to 
v i s ua l  i ntrus i on .  O n  the who l e ,  the a l ternat i ves  wou l d  i mpact more des i gnated 
recreati o n  areas than the P re fe rred Corr i dor  wh i ch a ffects n o ne d i rect l y  
( Secti o n  4 . 1 . 2 . 5 ) .  I mpacts to d i spersed rec reat i o n  wou l d  be  o n  t h e  s ame o rder  
as  descr i bed for the P re ferred Corri dor  ( Sect i on 4 . 1 . 2 . 5 ) .  

Res i denti a l , C ommerc i a l , and  I ndustr i a l  

T h e  two a l ternat i ve corr i dors wou l d  trave rse  a more u rb a n i zed porti o n  o f  
t h e  s tudy area ( Kl u nder A s s oc . 1981 ) .  Each  corr i dor  wou l d  encompas s  about 
4 h a  ( 10 acres ) o f  l and  c l as s i f i ed as urban  (Tab l e  4 . 10 ) .  Proposed l and- u s e  
patterns  c o u l d resu l t  i n  the res i denti a l  o r  i ndustr i a l  deve l opment o f  7 5% o f  
t h e  C entra l Sp i ne Corr i dor  and  55% o f  t h e  I nterface Corr i dor ( K l u nder  A s s oc . 
1981 ) . The P referred Corr i dor  has  l i ke l y  potent i a l  devel opment fo r about 3 5% 
o f  i ts l ength , mos t l y  at the s o uthern  e n d .  The Centra l Sp i ne Corri do r  wou l d  
conta i n  over  200  structures  a nd the I nterface Corri dor  over  150 i n  c o ntra s t  to 
5 s tructures  wi th i n the Preferred Corri dor  (Tab l e 4 . 10 ) .  

U s e  o f  the Preferred Corr i dor  for  the proposed  l i ne prov i de s  the l east  
potent i a l  for  competi ng  wi th res i de nt i a l  o r  i nd u s tr i a l  uses  o f  l and  i n  the 
study area . 

Natura l Areas 

The  Vermont a 1 ternat i ves  wou l d  encroach o n  o r  be  near four to s even  
nature o r  c o n servat i o n  areas i n  the s tudy a rea (Tab l e  4 . 10 ) .  The C entra l 
Sp i ne Corr i dor  wou l d  pass  wi th i n  8 km ( 5  m i ) o f  the Ca l endar Brook  and  S o uth 
Bay wi l d l i fe management area s .  The I nterface Corr i do r  wou l d  pass  near the 
B u l l H i l l  and H u rr i cane  Pond  wi l d l i fe management area s . The Prefe rred Corri dor  
wi l l  a f fect a s i m i l ar number  o f  natura l areas  but  none  d i rect l y  ( Sect i o n  4 . 1 . 2 . 7 ) .  

A i rports , Nav i gat i o n  Route s ,  and  Tra i n i ng Areas 

I mpacts o n  a i rpo rts , nav i gat i on route s , and  tra i n i ng areas wou l d  be the 
s ame a s  d i s c u s s ed for  the Preferred Corri dor  ( Sect i o n  4 . 1 . 2 . 9 ) . 
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F ERC- L i censed  Lands  

The  a l ternat i ve corr i d o rs wou l d cross  the s ame F E RC - l i censed  l ands  cros sed  
by the Preferred  Corr i dor  ( Secti o n  4 . 1 . 2 . 9 ) .  

Surface Water and G roundwater 

I mpacts of the a l ternat i ve routi ngs  on s urface water and groundwater 
wou l d  be s i mi l ar i n  nature to those  d i s c u s sed  fo r the Prefe rred Corr i dor 
( Secti o n  4 . 1 . 3 . 1 ) . The a l ternat i ve routes wou l d  cross  30  to 5 0  more streams 
than  the Pre ferred Corr i d o r  ( Tab l e  4 . 10 ) ; hence i mpacts to s u rface waters  
wou l d  l i ke l y  be g reater i n  extent i f  an  a l ternat i ve rout i ng  were c h o se n . 

Terrestr i a l  Vegetati o n  and  W i l d l i fe 

The nature o f  i mpacts to vegetaton and  wi l d l i fe wou l d be as  descr i bed i n  
Sect i o n  4 . 1 . 4 . 1 .  S e l ect i o n  o f  e i ther a l ternat i ve wou l d  res u l t  i n  l es s  ( 10- 15%) 
area of forest hab i tat than  the Prefe rred Corr i do r  ( Tab l e  4 . 10 ) .  Howeve r ,  
th i s  reduct i o n  i s  u n l i ke l y  t o  s i gn i f i cant ly  a l ter i mpacts because  each  routi ng 
opt i on wou l d  encompas s  l es s  than 0 . 1% o f  t h i s res o u rce . The a l terna t i ve 
routes  wo u l d  pass  through  l es s  than  ha l f  the amount  of  deeryards traversed  by 
the P re fe rred Corr i dor (Tab l e  4 . 10 ) .  

Aquat i c  B i ota 

E n v i ronmenta l  consequences  for aquat i c  b i ota a l ong  the a l ternat i ve corr i -

• 

dors wou l d  be o f  the s ame  nature a s  descr i bed for  the Pre ferred Corr i d o r  ( Sec-

• t i o n  4 . 1 . 4 . 2 ) , but  the extent o f  i mpacts wou l d be greater beca u s e  o f  the 
greater n umber of s tream cro s s i ngs  (Tab l e  4 . 10 ) . 

Wet l ands  

Fewer k i l ometers o f  wet l ands  wou l d  be c ro s s ed by  the a l ternat i ve corr i dors  
than by the P re ferred  Corr i dor  ( Tab l e  4 . 10 ) .  

Threatened a n d  Endangered Spec i es 

There are no  threate ned  o r  endangered p l ant taxa from the federa l l i st o r  
proposed  f o r  i nc l u s i on o n  t h a t  l i s t  that a re f o u n d  a l o n g  t h e s e  a l ternati ve 
routes ( Co untryman 1978 ; U . S .  F i s h  W i l d l . Serv . 1982 ; C row 1982 ) .  As  a l ong  
the P refe rred Corr i do r , rare taxa o f  p l ants  m i ght occur  but wou l d  be u n l i ke l y  
t o  b e  i mpacted ( Sect i on 4 . 1 . 4 . 4 ) .  I mpacts to threatened o r  e ndangered wi l d
l i fe wou l d  be equa l l y  u n l i ke l y .  

Soc i oeconom i c I mpacts 

The s o c i oeconom i c  c o n s equences  as soc i ated wi th s e l ect i ng one of the 
a l ternati ve Vermont rout i ng s  wou l d  be o f  the s ame nature as  descr i bed  for the 
Prefe rred Corr i dor  ( Secti o n  4 . 1 . 5 ) .  The work  force a s soc i ated wi th l i ne 
construc t i o n  and  operat i o n  wou l d  not  be o f  s u f f i c i ent  s i ze to s ub stanti a l l y  
a l ter l oc a l  demograp h i c  patterns o r  stra i n l oc a l  serv i ces . T h e  l arger popu l a
t i o n  i n  the l oca l e  o f  the a l ternat i ve routes s hou l d  be ab l e  to absorb s uc h  
i mpacts more read i l y  t h a n  a l ong  t h e  P referred C orri d o r .  I n  addi t i o n , n o n l oca l  • wo rkers a l o ng these  routes wou l d  c o ntri b ute a n  even  l owe r percentage o f  the 



• 

• 
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l oc a l  tax i nc ome . The more urban i zed areas a l ong the a l ternat i v e  routes wou l d  
a l s o  be  more a b l e to  prov i de adequate food and l odg i ng serv i ce s  wi thout  stra i n i ng 
the i r  ava i l ab i l i ty to tour i sts . 

The a l ternati ve corr i dors conta i n cons i derab l y  l arger amou nts  o f  res i de n t i a l  
l and than the P referred Corri dor (Tab l e  4 . 10 ) .  T h u s , i t  i s  l i ke l y  that any 
i mpacts upon l and v a l ues  wou l d  occur  more exten s i ve l y  a l ong  these  a l ternati ves  
( see  Sec t i o n  4 . 1 . 5 . 4 ) .  There i s  concern  that the transmi s s i on l i ne c ou l d  
deva l ue property l ocated adjacent to o r  wi t h i n v i ew o f  the l i ne .  

A l thoug h  the a l ternat i ve routes wou l d  c ro s s  
than  the Preferred Corr i do r  (Tab l e  4 . 10 ) , i mpacts 
traf f i c l oads  dur i ng the peri od  of construct i on .  
these  i mpacts wou l d  b e  m i nor ( Secti o n  4 . 1 . 5 . 5 ) .  

V i s ua l  Resources  

more  transportat i on routes  
wou l d  be  l i m i ted to i nc reased  
As  i n  the Preferred Corr i dor , 

As  wi th  the Prefe rred Corr i do r , i ntrus i on i nto aestheti c a l l y  p l e a s i ng 
v i ews heds wou l d be  a p r i nc i pa l  i mpact o f  construct i ng a transm i s s i on l i ne i n  
e i ther o f  the a l ternat i ve corri dors  ( Secti o n  4 . 1 . 6 ) .  I n  genera l , the a l terna
ti v e  corri dors  wou l d  res u l t  i n  more opportu n i t i e s  for v i s u a l  i mpacts to occur  
than  a l ong  the Preferred Corri dor .  Much  o f  the  northern ends  o f  both a l terna
t i ve routes wou l d  p a s s  through  re l at i v e l y  f l at l ands  where concea l ment wou l d  
be d i f f i c u l t to ac h i eve ( Kl under As soc . 1981 ) .  Both a l ternat i ves  wou l d  pass  
through  more  v i s ua l l y  sens i t i ve s tretch e s  than  the Preferred Corr i dor 
(Tab l e 4 . 10 ) .  Because  of the greater urban i zati o n  and pop u l ati o n  a l ong  the 
a l ternat i ve corr i dors , v i s u a l  i ntru s i on wou l d  l i ke l y  affect a greater n umber 
of i nd i v i dua l s than a l o ng the Preferred Corr i do r .  

C u l tura l  Res o u rces  

There  are  a greater number o f  h i s to r i ca l  s i te s  wi th i n each  a l ternat i ve 
corr i dor  than are found i n  the Preferred Corr i dor (Tab l e  4 . 10 ) .  Thus , f i n a l  
rout i ng o f  the r i ght- o f-way wou l d  h a v e  to be  more carefu l l y d o n e  i n  o rder t o  
avo i d  i mpacts to these  s i tes . Other i mpacts wou l d  be as  des c r i bed for the 
Preferred Corr i dor ( Sect i o n  4 . 1 . 7 ) .  

Hea l th and Safety 

Hea l th and safety effects wou l d  be  as  descr i bed for the P referred Corri dor  
( Sect i o n  4 . 1 . 8 ) .  A l ong  the a l ternati v e  corri dors , the i mpacts wou l d  affect 
more i nd i v i dua l s because  o f  the l arger popu l at i on and the l arge r  number o f  
structures  i n  these  corr i dors  than i n  the Preferre d  Corr i do r .  

4 . 2 . 1 . 3 New Hamps h i re Routi ng Opt i on 

A i r Qua l i ty 

The expecte d  a i r q u a l i ty i mpacts a l ong  the New Hamps h i re opti o n  wou l d  be 
i de nt i c a l  to those  expected for the Pre ferred Corr i dor ( Secti o n  4 . 1 . 1 ) .  

Geo l ogy 

Approx i mate l y  9 . 0 km ( 5 . 6 m i ) o f  exce s s i ve s l opes  ( >  20% )  occur  wi th i n 
the New Hamp s h i re opt i o n  and , a l ong  wi th mounta i n  tops and ri dge l i ne s , are 
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cons i dered areas of h i gh ero s i o n  potent i a l  (Tab l e  4 . 10 ) .  Approx i mate l y  2 . 3 km 
( 1 . 4 m i ) o f  wooded  areas wi th exce s s i ve s l opes wou l d  be traversed  by the • corr i dor  i n  a perpend i cu l ar fas h i on .  A total  o f  5 . 0 km ( 3 . 1 m i ) are i dent i f i ed 
as  potent i a l  scar  areas . The maj or i ty o f  the s teeper s l opes occur  i n  the 
northernmos t  port i o n  o f  the  study area ( E R , Vo l . 2 ) .  The  Preferred Corr i d o r  
h a s  a s i m i l ar extent  o f  steep s l ope areas ( Tab l e 4 . 10 ) .  

S o i l s  

Approx i mate l y  36 ha  ( 90 ac res ) o f  pr i me agr i c u l tura l  s o i l s  wou l d  be 
crossed  by the N ew Hamp s h i re opti o n , more than f i ve t i mes  the total  amo unt of 
agri c u l t u ra l  l and crossed by the Preferred Corr i dor  ( Tab l e  4 . 10 ) .  I f  span n i ng 
o f  these  areas i s  not pos s i b l e ,  tower construct i on wi t h i n the p r i me s o i l s  
wou l d  be neces s a ry .  Movement o f  the heavy mac h i nery over these  s c i  l s dur i ng 
construct i on m i g ht mechan i c a l l y  compact s urface s o i l s  near the foundat i o n  
structure , redu c i ng rate s  o f  water i nf i l trat i on a n d  perco l at i on a n d  restri ct i ng 
water penetrat i o n .  S uch  effects wou l d  be  extreme l y  l oc a l i zed  i n  extent o f  
area d i sturbed . 

Agr i c u l ture 

Agr i c u l tura l  l ands  occur  i n  a number o f  p l aces wi th i n o r  i n  c l o s e  prox i m i ty 
to the New Hamp s h i re a l ternat i ve corr i dor .  The maj o r i ty o f  these  l ands  are 
scattered wi t h i n the northern port i o n  o f  the s tu dy area i n  the towns of 
C l arksv i l l e ( Co nnect i cut  R i ve r  Va l l ey ) , Stewartstown , C o l ebroo k (Mohawk R i ver 
Va l l ey ) , a nd C o l umb i a ;  a l ong  the  Upper Ammonoosuc R i ver  east of  G roveto n ; 
a l ong  the I s rae l R i ver east  o f  Lancaste r ;  east  o f  Beach  H i l l  at the Ammonoosuc  
R i ver ; o n  the  northwest  s i de o f  Da l ton Mounta i n ;  at State Route 135  no rthwe s t  

• o f  L i ttl eton ; and  near the Comerford Dam Term i na l . 

A tota l o f  30  ha  ( 75 acre s ) o f  agri c u l tural  l an d  wou l d  be  l ocated wi th i n  
the r i ght-of-way compared to about 10 ha  ( 25 ac re s ) crossed  by the Preferred 
Corr i dor  ( Tab l e  4 . 10 ) .  Approxi mate l y  26 ha  ( 64 acre s )  o f  agr i c u l tural  l and  
wou l d  be c ro s s e d  i n  Coos  C o unty and  4 ha  ( 10 ac res ) i n  G ra fton County .  Appro
x i mate l y  6 0% of th i s  l and  i s  i n  pasture and about 40% i s  be i ng act i ve l y  c u l ti 
vated for crop product i on ( E R ,  Vo l .  2- - Exh i b i t  2- 65 ) . 

Forestry 

The nece s s a ry wi den i ng o f  the r i ght- o f-way adjacent to ex i s ti ng trans
m i s s i on l i ne s  wou l d  enta i l c l ea r i ng about  190 ha  ( 475 ac re s )  o f  fore s t l a nd 
over  a total  d i stance o f  about 40 km ( 25 m i ) ( E R ,  Vo l . 2- - Ex h i b i ts 2-57 , 2-59 , 
2- 6 1 , 2 - 62 ) .  The add i t i o n a l  61-m  ( 200- ft )  r i g ht- o f-way requ i red  fo r the 
proposed  l i ne wou l d  traverse about 86 km ( 54 m i ) ,  and i nc l ude about 530  ha  
( 1300  acre s ) o f  fores ted l an d .  In  s ummary , more than 700  h a  ( 1750  ac re s ) o f  
fores t l and  wou l d be c l eared for  th i s  a l ternat i ve a s  opposed to about 480 ha  
( 1200  acre s ) f o r  the P refe rred Corri dor  (Tab l e  4 . 10 ) .  

To  p rov i de a genera l perspect i ve as  to  the s i gn i f i cance o f  r i ght- o f-way 
requ i rements for the proposed  transmi s s i on l i ne , severa l  c o n s i derat i o n s  are 
pert i nent . The total  r i ght- o f-way area requ i rement i s  710 ha  ( 1760 acres ) .  
Th i s  area i s  not tota l l y  comme rc i a l  forest 1 and . T h i s area represents l es s  
than 0 . 1% o f  the total  c omme rc i a l forest l and  i n  Coos  a nd Grafton count i es ; the 
res u l t i ng l os s  of v o l ume of growi ng stoc k wou l d  be equa l l y  neg l i g i b l e .  • 



• 

• 

• 

4-55  

The area  o f  commerc i a l  forest  i n  New  Hamp s h i re i s  proj ected to decreas e  
apprec i ab l y  wi t h i n the next 5 0  years ( K i ngs l ey 1976 ) .  Howeve r ,  forest  res o u rces  
o f  New Hamp s h i re are  c urrent l y  undermanaged and underut i l i zed as  i n  Vermont .  
Therefore , a l though  i mpacts are expected to be l arge r  i n  New H amp s h i re ,  devel op
ment and operat i on o f  th i s  a l ternati ve wou l d  have no s i gn i f i cant adverse  
i mpacts on  e i ther the forest  resources  o r  forest  market condi t i o n s . 

M i n i ng 

No  known m i neral  extract i on o r  major  s and a nd gravel  operat i on s  wou l d  be 
l oc ated wi t h i n th i s a l ternati v e  corri dor .  

Recreat i on 

O n l y  the Co l eman ,  F o re s t  Lake , and Wee ks s tate parks  are l ocated i n  the 
v i c i n i ty o f  the New Hamps h i re a l ternati ve route . .  The route wou l d  not encroach  
o n  any o f  the above- named state parks , but  v i s i tors  ente r i ng and l eav i ng 
C o l eman State Park  wou l d  v i ew the transmi s s i on l i ne .  The l i ne wou l d  a l s o  be  
v i s i b l e  from a number o f  vantage po i nts  o n  wes tern  bounda r i e s  of  the park .  
However , deve l oped fac i l i ti es and acti v i ty centers are concentrated about  
L i ttl e D i amond Pond where the l i ne wou l d  be obscured by  i nterven i ng topography . 
S i m i l ar l y , the propos ed l i ne wou l d  be v i s i b l e  from certa i n  vantage po i nts i n  
F o rest  Lake State Park , but  act i v i ty centers wou l d  be  s c ree ned by i nterven i ng 
topography and forest vegetat i o n .  O n  the other hand , the l i ne wou l d  be  c l ear ly  
v i s i b l e  to  v i s i tors  of  Wee ks State Park , l oc ated o n  Mt . Prospect , parti c u l a r l y  
from an  o n s i te ob servat i on towe r .  F rom th i s  vantage po i nt ,  t h e  v i s u a l  i mpact 
wou l d  be add i t i ve s i nc e  the proposed l i ne wou l d  para l l e l an  ex i st i ng 115- kV 
transmi s s i on l i ne .  

As i de from s tate parks , the propo sed transmi s s i on l i ne wou l d  a l s o  be 
v i s i b l e  from other devel oped rec reati o n  s i te s  The degree o f  v i s u a l  i ntrus i on 
wou l d  d i ffer  for the var i o u s  s i tes , wh i c h i nc l ude : The Mohawk Va l l ey Camp
ground on State Route 26  east  of C o l ebroo k ,  a scen i c  over l oo k  and a c ampground 
s i te o n  U . S .  Route 2 s outheast  o f  Lancaster , a c ampgro und  at B l ood Pond , the 
Crazy Horse campground  l ocated i n l and from l ower Moore Reservo i r ,  and two boat 
l au nc h i ng s i te s  and a s hore l i ne p i c n i c  area on l ower Moore Rese rvo i r . Vari o u s  
port i o n s  o f  t h e  structures  a n d  s egments o f  t h e  transmi s s i on l i ne wou l d  be 
v i s i b l e  to part i c i pants i n  water- based recreat i o n  acti v i t i es at both the Moore 
and C ome rfo rd Reservo i rs .  V i s u a l  i ntrus i on wou l d  be  greate s t  where the pro
posed l i ne c ro s s e s  over  port i o n s  o f  the Moore Reservo i r . 

As  i n  Vermont ( Secti o n  4 . 1 . 2 . 5 ) , deve l opment o f  the New Hamps h i re route 
wou l d  have both pos i t i ve and negat i ve effects  on opportu n i t i es for d i spersed 
type s  o f  recreati o n  i n  New Hamp s h i re .  The i mpacts wou l d  b e  pr i mari l y  v i s ua l . 

I n  genera l , th i s  a l ternat i ve wou l d  have a g reater potent i a l  for i mpact i ng 
recreat i on than i n  Vermont because  o f  greater recreati ona l  opportu n i t i es i n  
New Hamp s h i re .  

Res i denti a l , Comme rc i a l , and I ndustr i a l  

A l though n o  maj o r  res i dent i a l  areas wou l d  be  c ro s sed by the New Hamps h i re 
a l ternati ve , 99 res i dences  s cattered a l ong  the l ength o f  the route are l ocated 
wi t h i n  300 m ( 1000  ft) o f  the proposed r i ght-of-way (Tab l e  4 . 10 ) .  F i fty- one 
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o f  thes e  res i dences  are l oc ated a l ong  the new r i ght-o f-way . These  res i dences  
wou l d  be s ub j ected to i nc reased  no i se and dust l eve l s d u r i ng c onstructi o n , and  • po s s i b l y  i nconven i enced due  to the movement o f  construct i on wor kers  and mac h i nery .  
One h omeowner wou l d  b e  s i g n i f i cant ly  i mpacted and wou l d  have t o  b e  re l ocate d .  
P roperty va l ues  and  aestheti c cons i derat i o n s  c o u l d be  adverse l y  a f fected for 
tho s e  res i dences  i n  c l o s e  prox i m i ty to the p roposed l i ne .  These  i mpacts wou l d  
be cons i derab l y  greate r than those  anti c i pated a l ong  the P referred Corr i dor 
( Se ct i o n  4 . 1 . 2 . 6 ) .  

About 75% o f  the a l ternat i ve route wou l d  c ro s s  l and catego r i zed by the 
state as  rural ( E R ,  Vo l .  2 --p . 124 ) . By def i n i t i o n , rural l and i s  s u i tab l e  
for l ow- dens i ty res i dent i a l  u s e .  Most  l oc a l  town p l a n s  have stated that 
future deve l opment wi l l  pr i mari l y  occur near  the ex i st i ng deve l oped area s .  
The route s ho u l d not i nterfere wi th most o f  these  p l ans . However , there i s  a 
future res i denti a l  deve l opment p l anned i n  the town o f  D a l to n  o n  the no rthwes t  
s i de o f  Da l ton Mounta i n .  I f  th i s  res i denti a l  dev e l opment mater i a l i zes , there 
wou l d  be v i s u a l  and  pos s i b l y  f i s c a l  i mpacts to the area res i de nts . 

T he cons truct i o n  and operat i on a l ong  the a l ternat i ve route wou l d not 
i mpact any ex i st i ng comme rc i a l  or i ndustr i a l  dev e l opments i n  the s tudy are a .  
A l though  t h e  transmi s s i on l i ne corr i dor wou l d  not c ro s s  any l and c urrent ly  
used  for commerc i a l o r  i ndustr i a l  purposes  ( other than  t i mber p roduct i on ) , 
segments o f  l and i n  the town of  L i tt l eton are zoned for commerc i a l  and  i nd u s 
tr i a l  u s e .  

Natural  A reas  

The  New Hamp s h i re a l ternat i ve transmi s s i on route  wou l d  not encroach  o n  • any known nature o r  conservat i o n  areas i n  New Hamp s h i r e .  H ur l b u rt Swamp and 
the Pond i cherry Wi l d l i fe Refuge are c l o s e s t  to the route- - 4 . 8 km ( 3 . 0 m i ) and 
5 . 1  km ( 3 . 2  m i ) ,  respect i v e l y .  T h i s a l ternat i ve wou l d  not traverse  any port i on 
o f  the towns o f  Jeffers o n , Beth l ehem , and S ugar H i l l .  Thus , the Love l l prope rty , 
The Roc ks , Bretz f e l der , and Forbes/Mart i n property areas  wou l d not be  af fected . 
Other conservati o n  areas that are re l at i ve l y  i so l ated f rom the p roposed route 
by e i ther d i s tance o r  i nterven i ng topography i nc l ude  Patr i c k  Wood l ot ,  Beaver  
Brook  F a l l s ,  L i me Pond , and B l ood Pond .  

Severa 1 conservat i o n  areas  a re i n  the i mmed i ate v i c i n i ty o f  the  
New Hamp s h i re a l ternat i ve .  The two conservat i o n  ea s ements ( G reason  and B rad l ey 
properti e s )  wou l d  be l ocated about 1 km ( 0 . 6 m i ) from the route , and are 
1 ocated o n  D a l ton Mounta i n .  F o r  the most  part , these  two prope rti e s  are 
i s o l ated from the route by an i nterven i ng port i o n  of the mou nta i n that i s  of 
h i gher  e l evati o n .  Howeve r ,  v i ews t o  the s outheast  o f  these  propert i es wou l d  
i nc l ude port i o n s  o f  the p roposed transmi s s i on l i ne ,  where i t  wou l d  paral l e l an 
ex i s t i ng 115- kv l i ne .  V i ewsheds  are more c r i t i ca l  wi th  respect to the Ben 
Young H i l l ,  Mudget Mounta i n ,  Lover i ng Mounta i n ,  P ercy Peaks , a nd Cape Horn 
s i te s . Among other natural attri bute s , the c rests  o f  these mountai n s  a re 
estab l i s hed scen i c  ove r l o o k  areas . I n  a l l cases , thes e  ove r l o o k  areas wou l d  
be about 1 . 6 km ( 1  m i ) o r  l es s  from the route ; l i kewi s e , the proposed route 
wou l d  trave rse  the base of the respect i ve mounta i n s  at  l ower e l evati o n s . 

I n  s umma ry , deve l o pment o f  a l ternat i ve transmi s s i on fac i l i t i es wi t h i n 
New Hamp s h i re wou l d  not d i rect l y  affect any natura l o r  conservat i o n  a reas ; 
however ,  dev e l opment wou l d  res u l t i n  adverse , i nd i rect e ffects o f  a v i s ua l  • nature to a greater extent than wi th i n the Preferred Corr i dor ( Secti o n  4 . 1 . 2 . 7 ) .  
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Ai rports , N av i gat i on Route s , and  Trai n i ng Areas 

I mpacts to a i rport , a i r rou te s , o r  m i l i ta ry tra i n i ng areas a s s o c i ated 
wi t h  the New Hamp s h i re a l ternat i ve route wou l d  be the s ame as those  d i s c u s s ed 
for the Preferred  Corr i d o r  ( Secti o n  4 . 1 . 2 . 8 ) .  

F E RC- L i censed  Lands  

The New Hamp s h i re a l ternati ve route wou l d  traverse  a tota l o f  up to about 
8 km ( 5  m i ) of  l ands  l i censed  by the Federal  Energy Reg u l atory Comm i s s i on 
( F E RC ) .  These  F E RC- l i censed  l ands  are adjacent to Moore Rese rvo i r  ( E R ,  Vo l . 2-
Exh i b i ts 2 - 5 9  and  2 - 62 ) .  T h i s amount  o f  l and  i s  twi c e  that  expected to be 
c ro s s ed by the Preferred Corri dor  ( Secti o n  4 . 1 . 2 . 9 ) .  

S urface Water and  Groundwate r 

The env i ronmental  i mpacts o f  the proposed New Hamp s h i re a l te rnati ve o n  
s urface waters and groundwater wou l d  b e  s i m i l ar i n  nature , i f  n o t  i n  magn i tude , 
to those  d i s c u s s ed for the Prefe rred Corr i dor  ( Sect i on 4 . 1 .  3 . 1 ) . H owever , 
s u rface water i mpacts wou l d  occur  to a greater extent s i nc e  the a l ternati ve 
c ro s s e s  more s treams (Tab l e  4 . 10 ) .  

Terrestr i a l  Vegetati o n  

Certa i n aspects o f  construct i o n  a n d  operat i on i mpacts o n  vegetati on 
res o u rces  d i s c u s sed  i n  Sect i o n  4 . 1 . 4 . 1  are a l s o  app l i cab l e to th i s  a l ternat i v e .  
About 127 km ( 79 m i ) o f  the a l ternati v e  ri ght- o f-way i s  fore s ted  l and . The  
pr i nc i pa l  vegetat i o n  types  i n  northern po rt i ons  o f  the r i ght- o f-way are  map l e/ 
b i rch/beech and  spruce/f i r fo rests  ( Secti o n  3 . 2 . 4 . 1 ) .  Wh i te and red p i ne 
forest stands  a re i mportant components o f  the vegetat i on i n  the mo re southe r l y  
po rti o n s  o f  t h e  r i ght- o f-way . The proport i o n  o f  the forested l and  that may 
have  been recent ly  harvested i s  not known , but  i t  i s  l i ke l y  that s ome degree 
o f  l and  c l eari ng wou l d  be nec e s s ary on  mos t  of the fore sted r i g ht-of-way ; th i s  
cou l d  amou nt to c l eari ng nea r l y  1 . 5 ti me s  that amount  expected for  the Preferred 
Corri dor ( Secti o n  4 . 1 . 4 . 1 ) . 

Terrestri a l  W i l d l i fe 

I mpacts f rom the construct i on o f  the 133 km ( 82 . 7  m i ) power l i ne and the 
conve rte r term i na l  wou l d  be o f  the same order o f  magn i tude a s  descr i bed for 
the Vermont Pre ferred Corri dor  ( Secti o n  4 . 1 . 4 . 1 ) .  A s  wi t h  the Vermont opt i on , 
d i sturbance o f  wi l d l i fe due  to h uman act i v i ty wou l d  be  o f  s h o rt d u rat i o n  and  
wou l d  be u n l i ke l y  to threaten the s urv i va l  o f  l oc a l  popu l at i o n s  o f  wi l d l i fe .  
P r i mary i mpacts wou l d  res u l t from c l ear i ng forest hab i ta t ;  more than  700  ha  
( 1740 acre s )  o f  l and  wou l d  requ i re c l eari ng wi th i n  the 61-m r i ght- o f-way , 
wh i ch i s  about 0 . 1% o f  the forest  hab i tat i n  Coos  and  Grafton c o u nt i e s .  
W i l d l i fe a s s o c i ati o n s  around the r i ght- o f-way wou l d  b e  a l tered , but n o  c r i t i ca l  
o r  h i gh- v a l ue  hab i tat wou l d  be  a ffected . Because  t h e  forest  to be  c l eared 
represents a m i nute fract i o n  of that ava i l ab l e ,  i mpacts to l oc a l  wi l d l i fe 
popu l ati o n s  wou l d not threaten t he i r  cont i nued s u rv i va l . 

I mpacts f rom ri g ht- o f-way ma i ntenance and  1 i ne  operat i on a 1 ong  the 
New Hamps h i re route wou l d  be o f  the s ame o rder  a s  thos e  d i s c u s sed  fo r the 
Preferred Corri dor  ( Se ct i on 4 . 1 . 4 . 1 ) , a l though  more forest hab i tat i s  expected 
to be c l eare d .  
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Aquat i c  B i ota 

The potent i a l  env i ronme ntal  c onsequences  to aqu at i c b i ota from the con
struct i on and  operat i on o f  the N ew Hamps h i re opti o n  wou l d  be  s i m i l ar to those  
add re s sed  fo r the Preferred Corr i dor  ( Sec t i o n  4 . 1 . 4 . 2 ) .  It  i s  not a nt i c i pated 
that acc e s s  roads wou l d  have  to be constructed acro s s  every stream cros s i n g .  
However ,  unt i l route p l a n n i ng i s  f i n a l i zed , the s taff  must  conservat i ve l y  
est i mate that a l l stream s  wou l d requ i re a n  access  c ros s i ng .  There fo re , the 
poten t i a l  for aquati c i mpacts i s  somewhat greater for the New Hamp s h i re a l terna
t i v e  because  74 s tream cros s i ngs  wou l d  be neces sary i n  c ompari so n  to l es s  than 
40 for  the  P refe rred Corr i dor  (Tab l e  4 . 10 ) .  

Wet l ands  

P otent i a l  i mpacts to  wet l ands  wi th i n  the p roposed New  Hamp s h i re a l terna
ti ve are s i m i l a r to those des c r i bed.  for  the Preferred Corri dor  ( Secti o n  4 . 1 . 4 . 3 ) . 

Threatened and  Enda ngered Spec i es 

As i n  Vermont , there are no  p l ant  spec i es o n  the federal  l i st o f  threatened 
and e ndangered p l a nts that are l i ke l y  to occur a l ong  the a l ternat i ve trans
m i s s i on l i ne route . F o r  the mos t  part , the a l ternat i ve wou l d  be routed around 
areas  o f  spec i a l i zed habi tats ( e . g . , roc k l edges and  wet l ands ) that cou l d 
prov i de hab i tat for  the rare p l ants  known to occur  i n  the towns through  wh i c h 
i t  wou l d  pass  ( ER ,  Vo l . 2 ;  Storks and  Crow 1978 ) .  Thus , i mpacts are u n l i ke l y .  

• 

The  maj o r  potenti a l  for i mpact to threatened , endangered , o r  rare spec i e s 
o f  wi l d l i fe i s  a s s o c i ated wi th c l ear i ng o f  forest  hab i tat for the r i g ht- o f-way . • Wi l d l i fe spec i es are wi de- rang i ng ,  and  popu l at i o n s  exte nd  throughout New E ng l and , 
a l b e i t spars e l y .  Therefore , l os s  o f  a m i nor  fract i o n  o f  ava i l ab l e hab i tat 
wou l d  be u n l i ke l y  to re s u l t  i n  a reduct i o n  i n  n umbers of these  protected 
spec i es .  

Soc i oeconom i c I mpacts 

Because  of the prox i mi ty of the N ew Hamps h i re a l ternat i ve route to s ome 
current ly  res i denti a l  o r  p l anned res i de nt i a l  a reas , there m i ght be a very 
s l i ght c hange i n  the d i str i b ut i o n  pattern of  future popu l at i on i n  the area . 

D i s c us s i on and  controve rsy about the propo sed l i ne has  a l ready occurred 
i n  p u b l i c  hear i ngs  on the project  and i n  l oc a l  town meeti ngs . Depend i ng o n  
tec h n i ques  that wou l d  be u s e d  to acqu i re t h e  r i ght- o f-way ( Ga l e 1982 ) , l oc a l  
res i dents m i ght  be more res i stant t o  t h e  pro j ect and  more orga n i zed i n  the i r 
oppos i t i on to a corr i do r  who l l y  i n  New Hamps h i re than  has  occ urred for  the 
Prefe rred Corri d o r .  

As i n  Vermont , the n umber o f  l oc a l  workers used  for cons truct i on o f  the 
l i ne wou l d  be  sma l l re l at i ve to the s i ze of the l oc a l  work  force , and  the 
bene f i ts o f  reduc i ng u nemp l oyment wou l d  be s l i gh t .  I ncomi ng workers wou l d  
a l s o  c o ntri bute s l i ght ly  to the l oc a l  economy by purc ha s i ng l odg i ng , goods , 
and  s e rv i ces . 

Counterba l an c i ng  these  po s i t i ve aspects o f  the i nc om i ng  wor k  force wou l d  
be the p rob l em o f  competi t i on wi th touri sts  for l odg i ng fac i l i t i es . Tour i sm 

• 
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i s  a maj o r  s o u rce of  i ncome and emp l oyment i n  th i s  part o f  N ew Hamp s h i re ,  more 
s o  than  the  area aro u n d  the Preferred Corr i dor .  Based  o n  e s t i mates from a 
study o f  transm i s s i on l i ne workers ( G a l e 1982 ) , between about 80 to 290 new 
peop l e ( 50 to 170 o f  wh i ch wou l d be project workers ) m i ght res i de temporar i l y  
i n  the area  for  s ome part o f  the f i ve-year construc t i o n  s chedu l e .  I f  one- ha l f 
o f  thes e  peop l e  u sed  l oc a l  temporary l odg i ng fac i l i t i e s , t h i s wou l d  reduce the 
number o f  rooms avai l ab l e  for touri sts  by about 25-85 rooms . A l though  i ncome 
to l oc a l  e stab l i s hments  wou l d  be the s ame whether l odgers were tou r i sts  or 
project wor kers  and the i r  compa n i o n s  and a l though  the supp l y  of hous i ng wou l d  
not b e  exceeded , a reputati on for c rowd i ng a nd d i ff i c u l ty i n  obta i n i ng l odgi ng 
reservati o n s  over  the f i ve  years o f  the project cou l d  affect negat i v e l y  the 
touri s t  demand tempora r i l y  a fter the project  was comp l ete d . 

The most  s e r i o u s , yet u nquant i f i ab l e ,  potent i a l i mpact o f  a transmi s s i on 
l i ne o n  the northern

.
New H amp s h i re area economy wou l d  be o n  the attracti vene s s  

o f  the area t o  touri s t s . I t  i s  the feel i ng o f  l oc a l  res i dents  and representa
t i ves  of the b u s i n e s s  c ommu n i ty that the touri s t  i nd ustry i s  based o n  the 
scen i c natura l , rural and i so l ated qua l i ty of the area . Any i ntru s i on of 
man-made structures  i nto th i s  scenery ,  e spec i a l l y  a l o ng popu l ar tour i s t  routes 
( e . g . , H i ghways 3 and 2 6 )  o r  i n  the v i ews o f  the o l d  i nn s  o f  the area , wou l d  
detract and c o u l d permanent ly  reduce tour i s t  v o l ume . 

S l i ght negati v e  i mpacts to farm i ng acti v i t i e s  m i ght occur  because  farm 
e q u i pment i s  d i f f i c u l t to operate around the towers . I n  add i t i o n , farme rs 
have had d i f f i c u l ty gett i ng the i r  workers to work  under the l i ne s  and have 
c l a i me d  that they have rec e i ved s ho c ks when dr i v i ng e q u i pment under the l i ne s  
( Ga l e  1982 ) . 

As  d i s c u s s ed ear l i e r wi th respect to the P referred Corri dor  ( Sec-
t i o n  4 . 1 . 4 . 2 ) , taxes  pa i d  by the App l i cant  o n  s ome parce l s o f  l and a l ong  the 
route wou l d  p ro v i de add i t i ona l  revenue  for the town s .  Howeve r ,  mo re o f  the 
propos ed New Hamps h i re route wou l d  traverse  o r  be adjacent to res i dent i a l  
deve l opment t h a n  i s  t h e  case  fo r the Preferred Corr i do r .  O ne h o u s e  wou l d  have 
to be  rep l aced , reduc i ng the c urrent revenue  from th i s s i te .  Property tax 
i ncome wou l d  be affected bec a u s e  easements for the l i ne m i ght res u l t  i n  chang i ng 
tax as ses sments and l and zoned for future dev e l opment near the route m i g ht not 
be devel ope d .  C hange i n  tax revenues  i s  dependent o n  at l east  three factors : 
compat i b i l i ty o f  the town sh i p  tax rates and the rate the uti l i ty wou l d  pay ,  
the deprec i at i o n  rate o f  the l i ne fac i l i t i es , and the easements g i ven  i n  l and 
c ro s s ed by o r  adjacent to the ri g ht- o f-way . The a s s e s s ed v a l ue  o f  res i dent i a l  
l an d  wou l d  b e  e spec i a l l y  l i ke l y  t o  drop becaus e , except for the base  area o f  
the towers , agri c u l tura l  l an d  and fore s t l and cou l d  s t i l l  b e  producti v e .  G i ven  
the heavy dep endence o f  New H amp s h i re town s h i ps o n  property taxes for revenue , 
any decrease i n  present  o r  future a s s e s sments wou l d have negat i ve consequences  
that  wou l d  l ower the i nc rements  from taxes  pa i d  by the App l i cant  o n  the l i ne . 

Regard l e s s  o f  a s s e s s ed v a l ue , s ome res i dents  have bought l and for i ts 
scen i c  v a l ue  and have  b u i l t  o r  p l an to b u i l d  homes to ta ke advantage o f  th i s .  
Others , who have fami l y  homes that have been  pas s ed o n  for generat i o n s , fee l 
that the v a l u e  o f  the l and i s  not i n  i ts s a l ab i l i ty ,  but  i n  i ts attract i veness  
to the i r  c h i l dren to keep it  i n  the fami l y  ( e . g . , P l acey 1982 ) .  Both  groups 
b e l i eve  that the presence of the l i ne wou l d  reduce  property v a l ue  and s a l ab i l i ty .  
The a l ternat i ve  route wou l d  pass  d i rect l y  over  one res i dence , very near severa l  
others , through t h e  v i ews hed o f  many , a n d  through severa l  l ots  where res i dent i a l  
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deve l opment i s  f i rml y  p l anned . The o n e  res i dence i n  the propos e d  r i ght- o f-way 
wou l d  be rel ocated ( ER ,  Vo l . 2- - p .  122 ) o r  the h o u s e  purchased by the App l i cant • at f a i r market v a l ue  ( Sm i th 1982 ) .  The owner  o f  t h i s  res i dence a l s o  own s  a 
n e i ghbor i ng res i dence ( to be i nhab i ted by h i s  s on ' s  fam i l y )  wh i ch i s  wi t h i n 
76  m ( 25 0  ft )  o f  the r i ght-o f-way ( Ha rri s 1982 ; Smi th  1982 ) .  Long- term fami l y  
l and- ho l d i ng patterns , where members  o f  fami l i e s  l i ve  o n  adjacent propert i e s , 
are common i n  rura l area s .  A recent study ( Roper 198 1 )  has  s h own that thes e  
pattern s , o n c e  d i s rupted , take many years t o  rees tab l i s h .  

Over  the per i od  o f  c l eari ng and  cons truct i on ,  temporary i nc reases  i n  
tra ff i c  conge s t i o n , no i se ,  mud , and f ug i t i ve dust , and remov a l  o f  vegetat i on 
at c o n s truct i o n  s i te s  a nd a l ong acc e s s  routes wou l d  d i s c o u rage touri s m  at 
these parti c u l ar  s i tes . 

Because  o f  the  sma l l number o f  non l oca l s o n  the construct i o n  work  force , 
no  s i gn i f i cant i mpacts wou l d  be expected o n  commu n i ty serv i ces , s uc h  a s  schoo l s ,  
or  o n  uti l i ty capac i t i e s .  S l i ght temporary i ncrea s e s  o f  demand dur i ng the 
construct i o n  per i od cou l d  be hand l ed by ex i st i ng fac i l i t i e s .  

O n  the who l e ,  because  o f  the greater p op u l ati o n  i n  the v i c i n i ty o f  th i s  
a l ternat i ve and because  o f  greater rel i a nce o n  touri sm , s o c i oeconom i c  i mpacts 
are expected to be greate r than a nti c i pated for  the P re fe rred Corr i do r .  

V i s ua l  Resources  

T he construct i on and operat i on o f  the New Hamps h i re a l ternat i ve trans
m i s s i on l i ne wou l d  advers e l y  i mpact a number o f  v i ewi ng a reas  a l ong  the ro ute 
and four  sens i t i ve v i ewi ng areas i n  part i c u l a r .  An  adverse  v i s u a l  i mpact 

• wou l d  occur  where the a l ternat i ve l i ne wou l d  be  v i s i b l e  wi th i n the prox i mi ty 
o f  the s c en i c  Harvey Swe 1 1  farm area near Bear Roc k and Co  1 ebroo k road s . 
Part i a l  s ky l i n i ng o f  the a l ternati ve l i ne  cou l d  occur  north o f  and at State 
Route 26 , and the l i ne  c ou l d  be v i ewed from the Mohawk Va l l ey c ampground  
l ocated o f f  o f  State  Route 2 6 .  

Another i mportant v i s u a l  concern  wou l d  b e  the l i ne c ro s s i ng the Appa l ac h i an 
Mounta i n C l ub Trai l ,  wh i ch a scends  the wes t  s l ope o f  Pe rcy Peaks  near S l i de 
B roo k .  An  adverse  v i s ua l  expo s u re wou l d  o c c u r  at t h e  Upper Ammonoo s uc R i ver  
Val l ey where the terra i n  i s  re l at i ve l y  f l at and open and u sed  for agri c u l tural  
purpo s e s . 

Where the l i ne c ro s s e s  the I s ra e l  R i ver  Va l l ey ,  a n  adverse  v i s ua l  i mpact 
wou l d  occur where the tower structu re s  and conductors wou l d  be  v i s i b l e  o n  the 
open f l oodp l a i n .  S ky l i n i ng o f  s ome towers  m i ght  a l s o  o c c u r .  V i ewe rs i n  th i s  
area i nc l ude l oc a l  v a l l ey re s i dents , moto r i sts  u s i ng U . S .  Route 2 ,  and recrea
t i o n i sts  u s i ng a l oc a l  campground o f f  the h i ghway . 

The a l ternat i ve l i ne wou l d  be v i s i b l e  near Moore Rese rvo i r .  The l i ne 
wou l d  be  espec i a l l y  v i s i b l e  where i t  wou l d  span  two bay a reas  a l o ng the res e r
v o i r ,  u s i ng 56-m  ( 185- ft )  towe r s tructure s .  The  l i ne wou l d be v i s i b l e  by 
recreat i o n i sts  u s i ng the reservo i r ,  boat ramp , and p i c n i c k i ng fac i l i t i es and 
cou l d  be v i ewed from C razy Horse  C ampground  o f f  H i l l top Road a s  we l l a s  from 
other panoram i c v i s ta po i nts s u rrou nd i ng the reserv o i r .  

• 
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The  N ew H a mp s h i re a l terna t i v e  route wou l d  res u l t i n  a greater number o f  
s i tu at i o n s  i n  wh i c h  adverse  v i s u a l  i mpacts  m i ght  occur  t h a n  a l o n g  t h e  P refe rred 
C o rr i d o r .  

C u l tura l  R e s o u rc e s  

C o n s truct i on act i v i t i e s  a l o n g  the  N ew Hamp s h i re a l ternat i v e  c o rr i dor  and  
req u i red acc e s s  roads  wou l d  not  i mpact a ny o f  the i dent i f i ed a rc haeo l o g i c a l  or  
h i s to r i c  s i te s . H oweve r ,  u nd i s covere d  a rc ha e o l og i c a l  and  h i s to r i c s i te s  c ou l d  
b e  uncovered , damaged , o r  des troye d  d u r i ng the  c onstruct i o n  o f  acce s s  road s , 
c l e a r i ng o f  corr i d o r  r i ght- of-way , i ns t a l l at i o n  o f  transm i s s i o n l i ne structure s , 
and  c o n struct i on o f  the  term i n a l  fac i l i t i e s .  Areas  w i t h  the  h i ghest  p robab i l i ty 
o f  c o nta i n i ng archaeo l o g i c a l  o r  h i s t or i c  s i te s  that  wou l d  be  t rav ersed  by the  
transm i s s i o n  l i ne i nc l ude the  Connect i c u t ,  M ohawk , Upper  Amm o no o s uc , I s rae l , 
J o h n s , and  Ammo noos uc r i ver  v a l l ey s  and  adj acent  stream a reas . 

Hea l th and  Safety 

C onstruc t i o n , operat i o n , a n d  m a i ntenance  o f  a n  a l ternat i ve i nterc o n nect i on 
i n  N ew Hamp s h i re wou l d  have  s i m i l ar r i s ks to  h uman  hea l th a n d  we l fare a s  
d i s c u s s ed f o r  u s e  o f  the  Preferre d  C o rr i d o r  ( Sect i o n s  4 . 1 .  8 and  4 . 1 . 9 ) .  
H oweve r ,  beca u s e  o f  the  greater l ength  o f  a l i ne i n  New Hamp s h i re and  t he 
g reater n umber o f  peop l e i n  the  a rea , any i mpacts d u e  to the l i ne wou l d  affect  
a greater  n umber of  p e op l e .  

4 . 2 . 2  C ompa r i s o n  o f  A l ternat i ve Ro u t i ng Opt i o n s  

A c ompa r i s o n  o f  rout i ng a l ternati v e s  wa s made b y  a s s i g n i ng re l ati ve ranks  
t o  the  v a l ue  of  e n v i ronmenta l feat u re s  o f  the  routes  ( T ab l e 4 . 10 ) .  Each  route 
was  r a n ked  f o r  e a c h  feature accord i ng t o  i ts p referab i l i ty o r  compat i b i l i ty 
f o r  c o n s truct i o n  and  operat i o n  o f  a transm i s s i on l i ne .  F o r  examp l e ,  a s h o rter  
l ength  and  hence  s ma l l e r r i g ht- o f-way a rea  i s  preferab l e  beca u s e  d i s t u rbance  
i mpacts  wou l d  be  sma l l e r .  Each  route wa s a s s i gned  a rank  f rom 1 ( l e s s  p re
ferab l e )  t o  4 ( more p referab l e ) , a nd a comp o s i te average rank was c a l c u l ated 
( T ab l e 4 . 10 ) .  

T h e  P re fe rred C o rr i d o r  ranked  a s  t h e  m o s t  e n v i ronmenta l l y  preferrab l e  o f  
the  f o u r  rout i ng opt i o n s  ( Tab l e 4 . 1 0 ) .  T h i s  i s  p r i nc i pa l l y  because  the  route 
i s  o n e  o f  the  two s h o rtest  a nd i nterferes  w i t h  h uman  l and  u s e s  to a c o n s i derab l y  
l es s  extent t h a n  wo u l d  t h e  other  route s .  

4 . 3 M I T I GAT I V E  MEAS U R E S  

4 . 3 . 1 A i r Qua l i ty 

The  o n l y  em i s s i o n s  that c a n  be  reduced  wi t h  the  app l i ca t i o n  o f  m i t i ga t i ve  
procedures  i s  t h e  generat i on o f  f ug i t i ve d u s t .  P rope r d us t- c o ntro l p rocedure s 
i nc l ude  wate r i ng o r  c hem i c a l  treatment o f  u npaved  h a u l  roads  w i l l  be  u sed  . 
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4 . 3 . 2 L a n d  Features  a n d  U s e  

4 . 3 . 2 . 1 G e o l o gy a n d  S o i l s  

T h e  transm i s s i on l i ne wi l l  a vo i d  l arge areas  o f  s teep  o r  u n s tab l e  s l opes  
wherever  p os s i b l e  so  a s  to  e n s u re the  stab i l i ty o f  the  t ra n s m i s s i on t owe r s  a s  
we l l  a s  t o  l es se n  eros i on l os s e s . Where s l ope s c a n n o t  b e  a v o i ded , t h ey wi l l  
be  s p a n ne d  by the  p owe r l i ne o r  t h e  l i ne wi l l  f o l l ow topograp h i c conto u r s . 
L i kewi s e , acces s  roads  w i l l  f o l l ow topograp h i ca l  c o ntours  where p os s i b l e and  
road  grade s wi l l  genera l l y  not  exceed  10% or  2 0% f o r  s hort , steep  p i tc he s .  
A l l s l ope p ro b l em s  wi t h i n the  P re f e r red C o rr i dor  wi l l  b e  addre s s e d  i n  t h i s 
man n e r  s o  a s  t o  l es se n  o r  e l i m i nate potent i a l e r o s i on l os se s . 

The f o l l ow i ng p l a n f o r  r i g ht- o f- way dev e l opme nt w i l l  b e  u s e d .  Vegetati o n  
e x i s t i ng a l o ng the  m a j o r  p o rt i o n  o f  the  P re fe rred C o rr i dor  wi l l  be  c l ea rc u t .  
Stumps a n d  root system s - - a s  we l l  a s  l ow- g row i ng v egetat i o n , gras s e s , and  
s hrubs- -wi l l  be  l e ft i n  p l ace  to p r e serve s o i l s tructure  a n d  dec rea s e  s o i l 
l os s e s  due  to e ro s i on .  I n  a rea s s e n s i t i ve to eros i on s uc h  a s  s treams and  
r i v e r  c ro s s i ngs , s teep s an d  b a n k s , or  i n  rav i n e s  s p a n ne d  by  the  tra n s m i s s i on 
l i ne ,  t a l l vegetati o n  wi l l  be  s e l ect i ve l y  c l eared o r  t r i mmed s o  a s  not to 
a l te r  the  e f fe ct i v e ne s s  o f  the  root systems i n  s tab i l i z i ng s o i l s .  

The  f o l l owi n g  p ract i c e s  a re p l a n ned to m i n i m i ze e ro s i on due  to c o nstruct i o n  
a n d  u s e  o f  a cc e s s  roads  a n d  s tag i ng a rea s . E x i s t i ng acce s s  roads  a n d  c l e a red 
areas  wi l l  be  u s e d  wherever  p o s s i b l e  for acce s s  a n d  c o nstruct i o n  s tag i ng 
area s . New acce s s  roads  wi l l  b e  c o ns tructed s o  a s  to  f o l l ow the  genera l  

• 

c o ntou r  o f  the  l and wh i l e  a v o i d i ng l oc a l i zed s e v e re s l ope  c o nd i t i o n s , wet l ands , • a nd ag r i c u l t u r a l  s o i l s .  Acc e s s  roads  wi l l  b e  g raded to e n s u re natura l d ra i nage 
and  l i m i t e ro s i o n .  C u l verts  and water bars w i l l  be  i ns t a l l ed to contro l  
s u rface  runoff  a n d  s u b s equent  e ro s i o n .  T o  p re v e nt s o i l damage d u r i ng wet s o i l 
cond i t i o n s  and  heavy tra f f i c ,  the  road s u rface wi l l  be  s t ab i l i z ed wi t h  g rave l , 
s to n e , o r  mat , and  v e h i c l e  t ra f f i c may be  re s t r i c te d .  I n  addi t i o n , a cc e s s  
roads  wi l l  b e  routed to a vo i d  c l os e  prox i m i ty to o r  p a r a l l e l i ng o f  s treams o r  
wet l a nd s . 

T o  l es s e n  s o i l e r o s i on and  t o  fac i l i tate c o nstruct i o n , a s  m u c h  o f  the  
c o n struct i on and  c l ear i ng opera t i o n s  a s  p os s i b l e wi l l  be  c a rr i ed out  d u r i ng 
the  w i nter  s e a s o n  to t a ke advantage of  frozen ground a n d  s tream cond i t i o n s . 
Impas s i b l e road c o n d i t i o n s  d u r i ng the  s p r i ng m e l t wi l l  l i m i t c o n struct i o n  
act i v i t i es d ur i n g  the  pe r i o d  when  max i mum e r o s i on l o s se s  due  to c o n s truct i o n 
act i v i t i es c ou l d o t h e rwi s e  be  expected . 

Acce s s  roads  a l ong  c rop l ands  where s o i l h a s  b e e n  c ompacted d u r i ng c o n
struct i o n  wi l l  b e  c o nt o u re d , r i pped  and  p l owed , a n d  t h e n  s eeded and  m u l c he d .  
Where grad i ng o p e rat i o n s  a re req u i red f o r  c o ns truct i o n  o f  acce s s  roads , c ut 
mate r i a l  wi l l  b e  u s ed a s  f i l l  mater i a l . E xc e s s  f i l l  wi l l  be  g raded to c o n f o rm 
wi t h  l oc a l  d r a i nage  patte r n s  and  seeded .  After c o n struct i o n , a l l u nnece s s a ry 
road s  a n d  c o nstruct i on areas  wi l l  b e  grade d , s eeded , a n d  p l a nted o r  m u l c he d  to 
promote revegeta t i o n  and reduce  e r o s i on .  I n  Verm ont , m i t i ga t i v e  mea s ures  
o ut l i ne d  i n  " G u i de s  f o r  Contro l l i ng S o i l  E ro s i on a nd Wate r P o l l ut i o n  on  Logg i ng 
J o b s  i n  Vermont"  ( V t .  D e p . F o r .  P a r k s , undated ) wi l l  b e  f o l l owed . T h e  App l i c a nt 
i s  c ommi tted to perform a l l the  above  pract i c e s . • 
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Because  federal  and state agenc i es s uc h  a s  the U . S .  S o i l Conservat i on 
Serv i ce and  the U . S .  F i s h  and  W i l d l i fe Serv i ce a re fami l i a r  wi th ex i s t i ng 
cond i t i o n s  i n  the s tudy area , the App l i cant  s hou l d  i nteract wi th these  
agenc i es regardi ng p l ans  for  r i ght-of-way preparati o n  and c o ns truct i o n .  Th i s  
wi l l  a l l ow refi nement o f  construc t i o n  procedure s  to meet s i te- spec i f i c  cond i 
t i o n s  and wi l l  further e n s ure that i mpacts rel ated t o  des i gn construct i on and 
operat i on are m i n i m i zed . 

Farm l a nd s  wi l l  be s k i rted o r  spanned s o  as  to m i n i m i ze the i mpacts to 
agri c u l tura l  s o i l s  wi th i n  the transmi s s i on l i ne c o rr i d o r .  

Cons truct i on o f  t h e  r i ght- o f-way w i l l  res u l t i n  temporary i nc reases  i n  
s o i l e ro s i on ( see  Secti o n  4 . 1 . 2 ) . I mp l ement i ng the m i t i gati ve mea s u re s  d i s
c u s s ed above , a l though  not capab l e  o f  prevent i ng s o i l e ro s i on e nt i re l y , s h ou l d  
res u l t i n  l i m i t i ng e ro s i on to a n  acceptab l e  l ev e l . 

4 . 3 . 2 . 2 Agr i c u l ture 

I f  a transmi s s i on l i ne  towe r i s  l ocated o n  agr i c u l tural  l and , the amount  
o f  l and removed from crop product i on can  be  m i n i m i zed by  u s i ng an H - f rame o r  
s i ng l e po l e  tower .  Latti ce towers  s h ou l d  be avo i ded .  Wherever pos s i b l e ,  any 
tower s tructures i n  an  agri c u l tural  area s ho u l d be  l oc ated a l o n g  the edge o f  
an  agri c u l tura l  f i e l d to l es sen  t h e  probab i l i ty o f  operat i ona l  damage to farm 
equ i pment and/or the transm i s s i on l i ne tower and to m i n i m i ze the amou nt o f  
c rop l and ( ex i s t i ng o r  potenti a l ) removed from producti o n .  

4 . 3 . 2 . 3 Forestry 

Three type s  o f  l andscap i ng wi l l  be u sed  d u r i ng the l and c l eari ng and 
construct i on p h as e s :  ( 1 )  s e l ecti ve cutt i ng whereby tree remova l s wi l l  be  
1 i m i ted to thos e  that c o u l d potent i a l l y  j eopard i ze the i ntegr i ty o f  the 
energ i zed transmi s s i on fac i l i t i es and to those  o b struct i ng construct i on o r  
ma i ntenance equ i pment , ( 2 )  feather c utt i ng at the edge o f  the r i ght-of-way 
whereby o n l y  the tal l er trees are removed and ex i st i ng l ow vegetat i on i s  
retai ned , and ( 3 )  s c reen  p l anti ng i n  s e l ected a reas  where res i dua l  vegetat i on 
i s  l i ght  ( E R ,  Vo l . 3-- p .  108 ) . 

E fforts wi l l  be  made to s a l vage s awl ogs , p u l pwood , f i rewood , and c h i ps 
de ri ved from r i ght- o f-way c l ear i ng , but mater i a l s wi l l  be d i sposed  o n s i te i f  
remova l  wi l l  cause  env i ronmenta l damage ( E R ,  Vo l . 3- - p .  11 ) . 

A p l an  for s l a s h  d i spo s a l  wi l l  be p repared and  s ubmi tted to the Vermont 
Age ncy of E n v i ronmental  Cons e rvat i on for app rov a l  ( E R ,  Vo l .  3 - - p .  108 ) .  I n  
read i l y  acces s i b l e  a rea s , woody mate ri a l s are norma l l y  d i sposed  by c h i pp i ng-
wi t h  the c h i ps spread over  the ri ght- o f-way . I n  remote a reas , woody vegetat i on 
i s  norma l l y  p i l ed at the edge o f  the ri ght- o f-way . B r u s h  p i l es may not exceed 
1 . 8 m ( 6 . 0  ft) i n  he i g ht o r  4 . 9 m ( 16 . 0 ft) i n  g reates t  h o r i z o ntal  d i me n s i on ;  
a l l bru s h  p i l es wi l l  be separated by at  l east  1 . 8 m ( 6 ft ) ( E R ,  Vo l . 3-
Append i  x A ) .  

4 . 3 . 2 . 4  Recreat i o n  

Encroac hment o f  the propos ed r i ght- o f-way o n  i ntens i ve - u s e  o r  o rga n i zed 
recreat i on s i te s  was avo i ded by i mp l ementi ng c r i te r i a  esta b l i s hed  i n  the route 
s e l ec t i on  proc e s s  ( E R ,  Vo l . 3- - p .  6 ) .  
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To  avo i d  u ndue  expos ure of the s i ghtsee i ng pub l i c  to  v i ews of the trans-

• m i s s i on l i ne corr i dor , the fo l l owi ng m i ti gat i ve mea s u re s  wi l l  be i mp l emente d :  
r i ght- a ng l e  c ro s s i ngs  at  h i ghway- transm i s s i on l i ne i ntersecti o n s , ma i ntenance 
o f  vegetat i on s c reen i ng a l ong  h i ghways , and  m i n i m i z i ng the l engths of trans-
m i s s i on l i ne s egments observab l e  from g i ven  vantage po i nts ( E R ,  Vo l . 3-- p .  115 . ) .  

4 . 3 . 2 . 5 Natura l Areas 

To  the extent pract i cab l e ,  i ntru s i o n s  of the propos ed r i ght- o f-way o n  
natural  areas were avo i ded by cr i ter i a estab l i s hed i n  t h e  route s e l ect i o n  
proc e s s  ( ER ,  Vo l . 3- - p .  5 ) .  
4 . 3 . 3 Hydro l ogy , Water Qua l i ty ,  and Water U s e  

C o n s truct i o n  o f  the transmi s s i on corr i dor , tower foundat i o n s , a n d  nece s s ary 
acc e s s  roads wi l l  i nc rease  s o i l ero s i on and stream channe l  s i l tati o n .  To  
mi n i m i z e these  negat i ve i mpacts , ero s i on- c o ntro l meas ures wi l l  be u s ed-- i nc l ud i ng 
i nterceptor d i tches , r i p- rap , water bars , s i l t  dams , p i pe c u l verts , j ute mes h , 
seed i ng ,  grave l , crus hed sto ne , o r  mats . Stre ams i de vegetat i on b u ffers  wi l l  
be ma i ntai ned a l ong  a l l streams to he l p  f i l ter  sed i ments from s u rface runoff  
and to stabi l i ze banks . I t  i s  recommended that a b u ffer stri p o f  understory 
vegetat i on not l es s  than 30-m  ( 100-ft )  wi de be l eft a l ong  stream banks  to trap 
sed i ments i n  runo ff  befo re i t  reac hes  the s tream . S ho rt , s tab i l i zed d i tches  
wi l l  be  l ocated to d i sperse  runoff .  At stream c ro s s i ng s , ero s i o n-contro l 
mea s u re s  may i nc l ude u s e  o f  cross  drai ns , water bars , s ed i ment trap s , m u l ch i ng 
the f i l l  ban k ,  and p l ac i ng r i p- rap o n  the upstream s i de .  F urthermo re , n o  s o i l 
s ho u l d be  pus hed i nto the streams d u r i ng co nstruct i o n  o f  s tream c ro s s i ng s . 

• U s i ng the knowl edge deve l oped by the l oc a l  l ogg i ng compa n i e s , proper ly  des i gned 
and i ns ta l l ed c u l verts  wi l l  be  used  at  stream c ro s s i ng s  to e n s u re natural  f l ow 
o f  s treams . I n  Vermont , procedu res s ugge sted by the Vermont Department o f  
F o rests  a n d  Parks  ( undated ) wi l l  b e  used  f o r  contro l l i ng s o i l eros i on dur i ng 
l ogg i ng operat i o n s . Temporary b r i dges  wi l l  be removed  upon comp l et i o n  of the 
project and r i ver  banks  wi l l  be  resto red . 

To reduce the number o f  s tream c ro s s i ng s , exi s t i ng acc e s s  roads wi l l  be  
used  when  pract i c a l . Where stream c ro s s i ngs  are  nec e s sa ry but  u navai l ab l e ,  
the type o f  stream c ro s s i ng wi l l  be  dete rm i ned by l oc a l  s l ope cond i t i on s .  
Where streambanks  are f i rm a nd gradua 1 ,  s treams wi l l  b e  forde d .  F i  1 1  and 
c u l vert c ro s s i ng s  wi l l  be des i gned and constructed o n  s treams wi t h  steep banks  
to a l l ow for free f l ow o f  wate r through the c u l ve rt , e spec i a l l y  d ur i ng the 
per i ods  of h i gh f l ow . 

I n  a reas  o f  s teep s l opes  and i n  the v i c i n i ty o f  s treams and wetl ands , 
s tructures  wi l l  be  l ocated to m i n i m i ze acc e s s  requ i rements . I n  wet l ands  where 
up l and acc e s s  i s  i mpos s i b l e ,  temporary acc e s s  for c o n s tructi o n  operat i o n s  may 
requ i re u s e  o f  c u l vert a nd f i  1 1  roads , wooden swamp mats , he 1 i copters , o r  
a l l - terra i n veh i c l es .  Structures wi l l  be  p l aced n o  c l o s e r  than  6 1  m ( 200  f t )  
t o  t h e  stream b a n k s  s o  a s  to m i n i m i z e bank  e ro s i on and  fa i l u r e .  No  towe rs 
wi l l  be  p l aced wi th i n wet l ands  or f l oodp l a i ns , i f  p o s s i b l e .  

Cons truct i o n  o f  the ri g ht- o f-way wi 1 1  res u l t  i n  temporary i nc reases  i n  
stream s i l tati o n  and s u rface runo f f . I mp l ementi ng the m i t i gati ve meas ures 
ment i o ned above , a l though not capab l e  of p reventi ng a l l adverse  i mpacts to 

• s u rface waters , s ho u l d be  ab l e  t o  l i m i t the i mpacts of  the se  d i s turbances .  
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C hemi c a l s ,  fue l s ,  o i l s ,  greases , b i tum i nous  materi a l s ,  s o l i ds , was te 
was h i ngs , and c oncrete used  i n  construct i on operat i o n s  m u s t  be  p rope r l y  
store d  a n d  hand l ed to  prevent acc i dental  sp i l l s  a n d  contam i nat i on o f  s urface 
waters and groundwaters . Impacts resu l t i ng f rom an acci dental  re l ease  wi l l  be 
s i te- spec i f i c  and wi l l  be  h i gh l y  dependent upon the quant i ty and type of 
contam i nant rel eased . To m i n i m i ze the  pos s i b i l i ty of an  acc i dental  re l ease , 
the refue l i ng o f  construct i on veh i c l es ,  s torage o f  c o n s tructi o n  mater i a l s ,  and 
the  d i sposa l  o f  waste  materi a l  s ho u l d be pro h i b i ted near streams and  wet l ands . 

4 . 3 . 4  Eco l ogy 

4 . 3 . 4 . 1  Terre s tr i a l  

Vegetati o n 

The growth o f  herb s , most  s hrubs , and s ome l ow- growi ng trees that are 
cons i dered des i rab l e  gro u nd cover for the  r i ght- o f-way wi l l  be encou raged ( ER , 
Vo l . 3-- Append i x  A ) . Se l ect i ve c l eari ng techn i ques  wi l l  be u sed  i n  wet l ands 
to m i n i mi ze d i s turbance of vegetat i on .  Shore l i ne s hrubs  and  a l ders wi l l  be 
reta i ned whenever pos s i b l e .  N o  debri s res u l ti ng from peri od i c  vegetat i on 
management act i v i t i es s ho u l d  be p l aced wi t h i n  the  h i g h-water mark  o f  any water 
body .  A l l vegetat i on contro l a s s o c i ated wi t h  construc t i o n  c l eari ng and ma i nte
nance wi l l  fo l l ow draft g u i de l i ne s  o f  V E LCO ' s  "Ma i ntenance P ro gram for Vegeta
t i on Contro l o n  Tra n s m i s s i on R i ght- o f-Way s "  ( E R , Vo l . 3 ) .  

W i l d l i fe 

The p r i mary means by wh i ch i mpacts are to be  m i t i gated are by rout i ng and 
des i gn o f  the transmi s s i on l i ne .  The proposed  route was s e l ected to m i n i m i ze 
pas s i ng through  hab i tats s uc h  as  deeryards , wet l a nd s , and  other  areas i dent i 
f i ed as  hav i ng h i gh v a l ue  for wi l d l i fe .  L i ne des i gn h a s  m i n i mi zed e l ectroc ut i on 
potent i a l a s  we l l a s  coro na effects  and hence i on c u rrent s , a ud i b l e  n o i s e , and 
ozone producti on .  

Travel  corr i dors  wi l l  b e  prov i ded acro s s  the r i ght- o f-way where i t  pas ses  
t hrough  dee ryards . The  trave l corr i dors a re create d  by a l l owi ng trees o f  a 
s afe h e i g h t  to rema i n i n  the r i ght- o f-way . These  wooded corr i dors  prov i de 
protec t i o n  from the e l ements  and p rov i de a l i n k between two s ec t i o n s  o f  a 
b i sected deeryard . S uch  trave l corri dors  have been s hown to be effect i ve i n  
fac i l i tati ng deer movement ac ros s  r i ght- o f-ways i n  New Eng l and and Q uebec 
( Wi l l ey 1982 ; Hydro-Quebec 1981 ) .  

The r i ght- o f-way wi l l  be ma i ntai ned by s e l ect i ve c l eari ng o f  and  s e l ect i ve 
herb i c i de app l i cati o n  to tree spec i es that  may pose  a threat to s a fe l i ne 
operat i o n .  Thes e  practi ces  wi l l  a l l ow for  g rowth o f  s hrubs  and  herbaceous  
p l ants  that  prov i de forage for  wi l d l i fe .  

4 . 3 . 4 . 2 Aquat i c  ( I nc l u d i ng Wet l and s ) 

I n  c o n s tructi ng s t ream cros s i ng s , the  s tream corri dor  wi dth wi 1 1  be 
m i n i mi zed and care wi l l  be taken i n  s e l ec t i ng the  s tream cros s i ng ang l e and 
s i te .  Where feas i b l e ,  wi l d l i fe t ra i l l anes , streams i de vegetati o n  buffer  
s t r i ps , and stream c ro s s i ng s  wi l l  be co- l ocated . C o n s tructi o n  and c l eari ng 
act i v i t i e s  wi l l  be  restri cted duri ng nest i ng and spawn i ng per i od s . The spawn i ng 
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season  o f  the p r i nc i pa l  game spec i es i n  the s tream s , b rown trout  and b ro o k  
trout , i s  1 ate s ummer t o  e a r l y  fa  1 1 .  T i mi ng o f  stream c ros s i ng construct i on • acti v i t i es ( espec i a l ly when acc e s s  roads have to be  b u i l t ) s ho u l d be mod i f i ed 
s o  that construct i o n  does  not occur  duri ng the spawn i ng s ea s o n .  S u c h  res t r i c-
ti o n s  o n  stream cros s i ng construct i o n  may be  l i fted , however , i f  it  can  be 
sati s factori l y  demo n s trated that f i s h  spawn i ng act i v i t i es do not occur i n  
e i ther ( or both ) spr i ng o r  fa l l i n  the part i c u l a r  stream under cons i de rat i o n .  

D ur i ng the spri ng runoff  per i od  o r  dur i ng peri ods  o f  i nc l ement weather , 
acce s s  roads s ho u l d  be  c l o sed  to cons truct i o n  veh i c l es a nd equ i pment to m i n i m i ze 
unacceptab l e  env i ronmenta l damage . I n  i nterm i ttent wet l ands , however , e q u i pment 
can be used d ur i ng per i ods  when the ground i s  e nti re l y  d ry rather than stri c t l y  
dur i ng wi nter c o nd i t i o n s  when t h e  ground i s  froz e n .  

Pr i o r  t o  remova l  o f  g rave l  from s treams , t h e  potent i a l  o f  t h e  area fo r 
u s e  a s  a spawn i ng s i te s ho u l d be  determ i ned . Loca l f i s hery experts s ho u l d  be 
cons u l ted i n  th i s  matte r .  F urthermore , c u l v erts s h o u l d be des i gned so that 
cro s s - secti o n  ve l oc i t i es are l ow enough to sat i s factor i l y  a l l ow f i s h  p a s s age . 

4 . 3 . 4 . 3  Threatened and Endangered Spec i es 

The route has  been s u rveyed to e n s u re that no protected p l ants o r  wi l d l i fe 
wi l l  be affected . The f i n a l  routi ng and construct i on s c hedu l e  wi l l  be  des i gned 
to avo i d  j eopard i z i ng any rare or p rotected spec i e s  fou nd a l ong  the corr i dor . 

4 . 3 . 5 Soc i oeconom i c  

To reduce  conf l i cts i n  demand o n  l oc a l  temporary l odg i ng fac i l i t i es , • arrangements for non l oca l  workers s ho u l d  be  made we l l  i n  advance o f  the 
begi n n i ng o f  cons truct i o n .  Whenever pos s i b l e ,  wor ke r s  from the l oc a l  l abor  
poo l  s h ou l d  be tra i ned a nd h i red for  construct i o n  and operat i on act i v i t i es . 

A l though  p ub l i c  oppo s i t i on to the proposed  l i ne h a s  not been  a s  act i ve i n  
Vermont a s  i n  New Hamp s h i re ,  to avo i d  future prob l ems , certa i n  precaut i o n s  
s h ou l d  be take n .  O p e n  i nteract i o n s  s ho u l d cont i nue to be ma i nta i ned wi th 
l oc a l  o ff i c i a l s ,  c i t i ze n s , and l andowners a l ong  the  route . Dec i s i on s  about 
f i na l  route c h o i c e s , r i ght  o f  way negoti at i on s , cons truct i on pract i c e s , l oca
ti o n s  o f  temporary roads , schedu l i ng o f  acti v i t i e s  i n  pop u l ated o r  we l l 
trave 1 1  ed areas , c ho i ce o f  towe r structures a nd others  s ho u l d be made i n  
con s u l tat i o n  wi t h  the l oc a l  pub l i c  ( McConnon  1980 , 1982 ; Ga l e 1982 ) .  

P r i o r  to constructi o n , the l oc a l  towns s h ou l d  be  i nformed o f  deprec i at i o n  
pract i ces  that wi l l  b e  fo l l owed and a mutua l l y  acceptab l e  arrangement o n  tax 
rates s h o u l d be devel oped for u s e  i n  a s s es s i ng transmi s s i on- l i ne l ands  over  
the l on g  term . 

C l ear i ng p l ans  s ho u l d  be p l a nned for ti mber c ompany l ands  i n  cooperati o n  
wi t h  the compan i e s s o  a s  t o  avo i d  prob l ems i n  ava i l ab i l i ty o f  s ubcontractors 
and c rews . 

Truc k a nd equ i pment trave l  and c onstruct i o n  operat i o n s  s ho u l d be s c hedu l ed 
s o  as  to conf l i ct a s  l i tt l e  as  pos s i b l e  wi t h  ex i st i ng traf f i c .  Roads through  
ti mber c ompany l ands  s ho u l d not be  constructed or u sed  by trucks  o r  equ i pment 
dur i ng the spr i ng ra i ny season .  • 



• 

• 

• 

4-67 

4 . 3 . 6 V i s ua l  Resources  

I n  genera l , where road  and stream c ro s s i ngs occur , s h ru b s  and trees  wi l l  
be p l anted and reta i ned as  much  as  p o s s i b l e  to prevent a v i ew i nto the corri dor  
from a l o ng such  c ro s s i ng po i nt s . To m i n i m i ze the t i me and l ength  o f  the l i ne 
seen from the roadway , c ro s s i ngs  wi l l  be made at r i ght ang l e s  to the roadways 
wherever pos s i b l e .  H- frame and/or s i ng l e-po l e  towers s ho u l d be u sed  to mi n i m i ze 
tower dom i nanc e .  Low-p ro f i l e  tower structures s hou l d  be u sed  ( i f  feas i b l e )  i n  
h i gh l y  v i s i b l e  a reas  where standard he i ght  o f  towers c o u l d be v i ewed above the 
treetop s .  P o l e s  s ho u l d  b e  set  a s  far bac k from roadways and s tream ban ks a s  
feas i b l e .  A l l transmi s s i on l i ne s tructures s ho u l d b e  c o l ored to b l e nd i n  wi th  
the natural  bac kgro und  vegetati on .  

V i s ua l  i mpacts can  b e  m i n i m i zed by s e l ecti v e  c l eari ng , l eav i ng a s  much  
l ow g rowth i n  the r i g ht- o f-way a s  p os s i b l e ,  and add i t i o na l  p l anti ng . Tape red 
c l ear i ng of the ri ght- o f-way- - th ro ugh  tree topp i ng ,  etc . - -wi l l  s often the 
edges of the r i ght- o f-way , reduc i ng the v i s ua l  i mpac t .  A r i ght- o f-way c l ear i ng 
pattern s ho u l d be deve l oped where feas i b l e  to reduce the stra i ght- l i ne corri dor  
effect .  

The propo sed l i ne wi l l  be routed s o  that  it  fo l l ows and conforms  to  
natura l  topograp h i c l i ne s  as  much  a s  pos s i b l e . In  add i t i on ,  l i nes  s ho u l d  be  
s i ted to  one  edge  o f  a va l l ey o r  draw and para l l e l a l andform change . S ky
l i n i ng of the l i ne and towers  s ho u l d be  m i n i m i ze d .  I f  a h i l l  m u s t  be  c ro s s ed , 
i t  s ho u l d be  c ro s s ed at an  ang l e ( e .  g .  , s i de o r  s h o u l der o f  the h i  1 1  rather 
than the top ) .  I f  the p roposed l i ne traverses  a prom i nent v i ewi ng area , the 
l i ne s h ou l d  be l ocated between  the v i ewi ng area and a vegetati ve o r  topo
grap h i ca l  s c reen i f  feas i b l e .  

At the propos ed term i na l  l ocati o n , ex i sti ng trees and vegetat i on s ho u l d 
be l eft stand i ng to the extent pos s i b l e  to s c reen  the termi na l fac i l i ti es .  
The b u i l d i ng and a s s o c i ated term i n a l  fac i l i t i es s hou l d  be pa i nted a c o l o r  that 
wi l l  best b l e nd i n  wi th  the bac kground vegetat i o n .  The h e i g ht of the trans
m i s s i on l i ne term i nati ng structu re s  s h ou l d  be kept to the m i n i mum safe  and 
pract i c a l  he i gh t .  

Spec i f i ca l l y ,  a l l roads s hou l d  be c ro s s ed at a ri ght ang l e  a n d  t h e  corr i dor  
s ho u l d  be s c reened wi t h  appropri ate vegetati ve cover .  The proposed  l i ne 
s ho u l d be p l aced i n  the l owe r port i o n  o f  the footh i l l s  of B l ac k  Mou nta i n  near 
the B l ac k  B ranch  of the N u l hegan R i ve r ,  so that Logge r B ro o k  wi l l  v i s u a l l y  
concea l  the l i ne from v i ewers i n  t h e  reg i o n .  A l s o , the l i ne s ho u l d b e  p l aced 
a l ong  the l owes t  e l evati o n  pos s i b l e  i n  the corr i dor  that runs a l ong  the west  
s l opes  o f  the Pota s h  Mounta i n s .  A s l i ght s h i ft o f  the transmi s s i on l i ne to  
the east  over  C ow Mounta i n i n  the town of  G ranby wi l l  reduce the amount o f  
exp o s u re i n  the V i c to ry B as i n  area . F i na l l y , i f  the transm i s s i on l i ne i s  
p l aced to the no rthwe s t  o f  the v i ewshed area a l ong  Moore Reservo i r ,  i t  wi l l  be 
concea l ed from v i ew by recreati o n i sts  o n  the res e rvo i r  and moto r i sts  o n  
I nterstate 93 . 

4 . 3 . 7 C u l tura l  Res o u rc e s  

The damage o r  destructi on o f  c u l tura l  res o u rces  w i l l  be m i n i m i zed by 
mak i ng a thorough l i terature searc h  and hav i ng a q ua l i f i e d  archaeo l og i s t 
conduct a s u rface reconna i s s ance o f  thos e  a reas  o f  the transmi s s i on ri ght- o f
way , term i n a l  s i te ,  and acc e s s  road a reas  that are determ i ned to have a h i gh 
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probab i l i ty of c onta i n i ng an  archaeo l og i ca l  o r  h i stor i c s i te .  Potent i a l  s i te s  

• wi l l  be  recorded , and  uncovered s i te s  s ho u l d  be determ i ned for t he i r potent i a l  
e l i g i b i l i ty and i nc l us i on i n  the nat i o n a l  a nd/o r s tate h i s to r i c reg i s ters . 
Loc a l  a nd reg i o n a l  h i stor i c pre s ervat i o n  groups s ho u l d  be cons u l ted . I f  
art i facts are d i scovered duri ng construct i o n , t he Vermont o r  New Hamps h i re 
State H i s to r i c  Preservat i on O f f i cer  wi l l  be noti f i e d .  I f  pos s i b l e ,  i mp ortant 
s i tes  d i scovered s ho u l d  be avo i ded by rea l i gn i ng the transm i s s i on l i ne route . 
I f  rea l i g nment i s  not feas i b l e ,  s a l vage excavat i o n s  s hou l d be  underta ken under 
the s uperv i s i on of a pro f e s s  i o na 1 a rc haeo 1 ogi  s t  wi t h  the app rova 1 o f  the 
Vermont o r  New Hamp s h i re State H i stor i c P re s e rv at i o n  O f f i c e r .  

4 . 3 . 8 Hea l th and Safety 

4 . 3 . 8 . 1 E l ectr i c and Magnet i c  Hazards 

The  transm i s s i on l i ne wi l l  be constructed and ope rated i n  s uc h  a manner 
that the max i mum s teady- state s ho rt-c i rc u i t c urrent i s  l i m i ted to 5 rnA between 
the ground and a ny nons tat i onary obj ect wi t h i n the r i ght-of-way ( He rro 1 d 
1979 ) .  T h i s i s  based o n  recommendati o n s  put  forth i n  the Nat i ona  1 E l ectri c 
Safety Code . To prevent secondary acc i dents  from i nv o l untary react i o n s  to 
shock  be l ow the l et-go thre s ho l d ,  a l l fences , s tat i onary objects , or moveab l e  
equ i pment 1 ocated o r  regu l ar l y  ope rated wi th i n the r i ght- of-way wi 1 1  be  
grounded s o  that  i nduced c urrents are  l es s  than 1 rnA  ( Herro l d 1979 ) .  Res i dents 
adj acent to the l i ne s  wi l l  be  i nfo rmed o f  the pos s i b i l i ty o f  i nd uced  s hoc k and 
o f  the fact that the ut i l i t i e s  wi l l  ground the i r  e q u i pment upon requ e s t .  
Add i t i ona l recommendat i on s  i nc l ude t h e  s uggested u s e  o f  t h e  Rura l E l ectri f i -
cat i o n  Admi n i s trat i on ( 1976 ) g u i de l i ne s  for ground i ng objects  ( s u c h  a s  fences  

• o r  storage s heds ) wi t h i n ri ght s - o f-way and pro h i  b i t i ng schoo  1 b u s e s  from 
l oad i ng a nd u n l o ad i ng wi th i n  ri ghts-o f-way ( Banks  et a l . 1977 ) .  

4 . 3 . 8 . 2  Herb i c i de Use  

I n  o rder to e n s ure the s a fe u s e  o f  herb i c i des  for r i ght-of-way management , 
o n l y  tho s e  pest i c i des  and herb i c i de s  that a re approved by the U . S .  Env i ronmenta l 
P rotect i o n  Agency , Vermont Pest i c i de Adv i s o ry Counc i l , a nd New Hamp s h i re 
Pest i c i de s  Contro l Board wi l l  be used . I n  add i t i o n ,  a l l federa l and state 
requ i rements for app l i cati o n  of herb i c i de s  wi l l  be  f o l l owed . Herb i c i de app l i 
cat i o n s  wi l l  be made by c e rt i f i ed personne l  accord i ng to l ab e l  i ns truct i ons . 

Herb i c i de d r i ft s ho u l d  be m i n i zed by u s e  o f  t h i c ke ners , l ow- vo l at i l e  
form u l at i o n s , e q u i pment that produces d rop l ets greate r than  than 200-�m ma s s 
med i an d i amete r ,  o r  barri ers  t o  i nh i b i t  dr i ft ( U . S .  F o r .  Serv . 1978 ) .  E q u i pment 
i n  good cond i t i on that m i n i m i ze s  dr i pp i ng s ho u l d be u sed ; and used conta i ners  
and e q u i pment r i n s e  waters  s h ou l d be d i sposed  i n  a safe  manner i n  an  approved 
d i s p o s a l  s i te .  No  wi nd dr i ft s h ou l d be a l l owed i nto res i dent i a l  area s , c rop l and , 
pasture l and , o r  areas o f  rare p l ants . 

I n  o rder to protect water s upp l i es , no  herb i c i de app l i cat i o n s  wi l l  be 
made wi th i n  15 m ( 50 ft )  of open water , water s upp l i es , o r  home s . Th i s  d i stance 
s hou l d d o ub l e  when  maki ng f o l i ar spray app l i cat i o n s  o r  when app l y i ng to ground 
wi th more than a 30% s l ope ( U . S .  For .  Serv . 1978 ) .  Herb i c i de s  wi l l  not be  
appl i ed dur i ng ra i n  o r  when  ra i n  i s  l i ke l y .  S urface water  and groundwate r  
s h ou l d  be  rout i ne l y  mon i to red f o r  pest i c i de res i du e s , a nd the p ub l i c  s hou l d  b e  
not i f i ed dur i ng t i me s  o f  herb i c i de app l i cati o n .  State- app roved vegetat i on • 
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management p l a n s  s h ou l d  be  prepared and fo l l owed , i nc l ud i n g  a p l an  for remed i a l  
acti o n  i n  case  o f  acc i dental  sp i l l s a s  o u t l i ned by D u nsmore ( 1982 ) .  

N o  herb i c i de app l i cat i o n s  s ho u l d  take p l ace at a d i s tance l es s  than 15 m 
( 50 f t )  from act i ve c rop l and o r  pastu re l and ; th i s  d i s tance s ho u l d be  doub l ed 
o n  s l opes i n  exc e s s  o f  30% ( U . S .  F o r .  Serv . 1978 ) .  A b u ffer  area o f  the s ame 
wi dth  s ho u l d  be uti l i zed when app l y i ng herb i c i de s  near stands o f  rare p l ants 
and near wet l and s .  

The  amount  o f  herb i c i de app l i cat i o n  s ho u l d b e  reduced by res o rt i ng to 
mechan i ca l  means  as much  as p o s s i b l e  and by s c hedu l i ng app l i cati o n s  at s uff i c i ent  
i nterva l s  to avo i d  l ong- term accumu l at i on o f  herb i c i de s  and  res i dues  i n  s o i l s  
and b i ota . 

4 . 3 . 9 Rad i o  and  Te l ev i s i o n  I nte rference 

I n  the event that rad i o  i nterference i s  i nduced due  to operat i on of the 
propos ed transmi s s i on l i ne , the typ i ca l  m i t i gati ve measure wi l l  be to i mprove 
the e ffect i venes s  o f  the rece i v i ng antenna , e i ther  by use of a d i rect i ona l  
antenna o r  d i s p l acement o f  the antenna to  a more  remote l ocati o n .  T e l ev i s i on 
i nterference due  to the phys i ca l  presence o f  the transmi s s i on fac i l i t i es can  
a l s o  be remed i ed by  s u i ta b l e des i gn and/or  l ocat i o n  o f  the antenna .  Te l ev i s i on 
i nterference a s so c i ated wi th d i rect- c u rrent transm i s s i o n-- s uc h  a s  spark i ng o n  
i ns u l ators , c urrent d i s charge o n  meta l f i tti ngs , a n d  charge accumu l at i o n  o n  
t h e  antenna res u l t i ng f r o m  i on c urrent- - can  be m i t i gated by l oc a l  remed i a l 
methods ( ER ,  Vo l . 3 --p . 1 0 9 )  . 
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5 .  S IG N I F I CANT ENVI RONMENTAL E F F ECTS THAT CANNOT B E  AVO I DED 
IF  P ROJECT IS  IMP LEMENTED 

5 . 1 A I R QUA L I TY 

N o  s e r i o u s  a i r qua l i ty i mpacts are anti c i pated i f  the p ro j ec t  i s  
i mp l emented . 

5 . 2 LAND USE  

Land use  wi th i n  the des i gnated transm i s s i on l i ne r i ght- of-way and term i n a l  
s i te wi l l  be l i m i ted dur i ng the l i fet i me o f  t h e  l i ne to t h o s e  acti v i t i es that 
a re condu c i ve to the conti nued operati o n  and ma i ntenance of the l i ne .  

There wi l l  be a n  unavo i dab l e  v i s u a l  i mpact a s  the l i ne extends  i nto the 
U n i ted States from Canada . Eastb ound traff i c  o n  State Route 114 wi l l  not i ce 
the transmi s s i on l i ne for 1 . 6 to 4 . 8 km ( 1  to 3 m i ) a s  the l i ne descend s  from 
the edge o f  Averi l l  Mounta i n towards the h i ghway . A v i s u a l  i mpact wi l l  a l s o  
occur  where the l i ne extends  through the Pota s h  Mounta i n Range area a n d  c a n  be 
v i ewed from Wen l oc k  C ro s s i ng and  other v antage po i nts  a l ong  State Route 105 .  
O n  the road comi ng from G a l l up to Granby , eastbound  traf f i c wi l l  s i ght the 
transm i s s i on l i ne corr i do r  whe re i t  descend s  from the h i l l s  s o ut h  of Granby to 
Rogers Brook and Su i to r  B ro o k .  F i na l l y ,  v i ews of the l i ne by l oca l  res i dents , 
rec reati o n i sts , and moto r i sts  aro u nd the Moore Rese rvo i r ,  I nterstate 93 , area 
wi l l  be  affected . 

5 . 3 GEOLOGY AND HYDRO LOGY 

Desp i te the u s e  of m i t i gat i ve meas u re s  to contro l e ro s i on ,  temporary 
i ncreases  i n  the rates o f  s o i l eros i on and s tream s i l tati o n  wi l l  be unavo i d
ab l e dur i ng transmi s s i on l i ne construct i o n .  O n l y  i n  f i rst- o rder ( and pos s i b l y  
s ec o nd- o rde r )  streams wi l l  these  negat i ve i mpacts be  potent i a l l y  s i gn i f i cant .  
Over  the  l i fe o f  the l i ne ,  howeve r ,  acce s s  roads  may contri b ute s i gn i f i cant 
quant i t i e s  o f  e roded s o i l s  to nearby s tream s . The i mpacts o f  s uc h  sed i ments 
on stream b i ota are addre s sed i n  Sect i on 4 . 3 .  

Sma l l amounts  o f  herb i c i de s  may b e  was hed i nto s u rface s treams and m i grate 
through the permeab l e  s u rface s o i l s  to unconf i ned near- s urface groundwate r .  
T h e  s i gn i f i cance o f  t h i s m i grat i o n  wi l l  depend u p o n  t h e  chem i ca l  nature o f  the 
herb i c i de that i s  u l t i mate l y  chosen , the l oc a l  hydro l og i c a l  cond i t i on s , and 
the prox i m i ty o f  dome s t i c  �e l l s  to the sprayed corr i dor .  The i mpact o f  the 
herb i c i de s  o n  nearby popu l ati o n s  and b i ota a re d i s c u s s ed i n  Sect i o n s  4 . 1 . 3 . 1 ,  
4 . 1 . 3 . 2 ,  and 4 . 1 . 8 . 3 . 

The agr i c u l tural  s o i l s  s urrou nd i ng the l i ne wi l l  not be  s i gn i f i cant ly  
i mpacted , except where l and i s  occup i ed for  s upport s tructures  and acc e s s  roads . 
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5 . 4 FOREST RY AND  NATURAL AREAS 

About 480 h a  ( 1200  a c re s )  o f  fo re s t l and i n  the Preferred Corr i dor  wi l l  be 
converted to a s hrubl a nd type of vegetat i on for  at  l ea s t  the operat i ona l  
l i fet i me o f  the  l i ne .  Abou t  9 . 3 ha  ( 23 a c re s )  o f  the p roposed  c o nverter 
term i n a l  s i te wi l l  l i ke l y  be wi thdrawn from the fore s t  res o u rce base . 

The  proposed  transmi s s i on l i ne wi l l  extend through  remote terra i n for a 
total  d i stance o f  45  km ( 28 m i ) ,  thereby detracti ng f rom the natural  features  
o f  three s eparate areas  that  have been  s uggested as  potent i a l  wi 1 dernes s  
e n v i ronments . 

5 . 5 ECO LOGY 

5 . 5 . 1 Terrestr i a l  

U p  t o  480 ha  ( 1200 acres ) o f  forest hab i tat a l ong  t h e  P re fe rred Corr i do r  
cou l d  b e  l o s t ,  b u t  i t  i s  not anti ci pated that th i s  wi l l  res u l t i n  ser i o u s  
effects upon l oc a l  wi l d l i fe popu l at i o n s . I ndeed , s ome spec i es wi l l  bene f i t 
from the c l ea r i ng o f  wooded hab i tat . 

The  presence o f  the approx i mate l y  90-m ( 300- ft ) wi de ri g ht- o f-way a l o ng 
the l owe r 3 . 5 km ( 2 . 3 m i ) o f  the corri dor  wi th i n  Ve rmont  cou l d  a f fect the 
overw i nte r i ng s uc ce s s  o f  l oc a l  deer i f  the a rea  i s  acti v e l y  used as  a deeryard . 
The presence o f  wooded travel  l anes  acro s s  the ri ght- o f-way may s ucces s f u l l y  
m i t i gate th i s  i mpac t .  

5 . 5 . 2 Aqu at i c  ( I nc l ud i ng Wet l and s ) 

D i s t u rbances  to aquat i c  and wet l and habi tats a nd the i r a s s oc i ated b i ota 
wi l l  be  an  env i ronmenta l  i mpact of the propos e d  i nterconnect and wi l l  pr i mari l y  
occur  dur i ng cons truct i o n  acti v i t i e s . The env i ronmenta l i mpacts expected from 
construct i on and operat i on of the transmi s s i on l i ne and term i n a l  wi l l  be 
pri mari l y  tra n s i tory e ffects o n  aquat i c  b i ota due to construct i on ,  pro v i ded 
proper m i t i gati v e  meas ures  are i mp l emented . I mpacts to reg i ona l  hab i tats and 
b i ota wi l l  be m i n o r .  

5 . 6 HEALTH  A N D  SAF ETY 

A conservati ve i nterp retat i on of the ava i l ab l e data l eads  to the c o n c l u
s i on that e l ectrostati c f i e l ds and a i r  i on concentrat i o n s  i n  the r i ght- o f-way 
have the potent i a l  i n  very i n frequent  c i rc umstances o f  i nduc i ng m i nor and 
trans i ent p hys i o l og i ca l  and  p syc h o l o g i c a l  a l terat i o n s  i n  perso n s  frequenti ng 
th i s  a re a .  T he phys i o l og i c a l  and psycho l og i ca l  parameters that cou l d  be 
affected wou l d  return to norma l  after expos u re ceased . The  s l i ght a l terati o n s  
h a v e  not b e e n  as soc i ated wi th adverse hea l th consequence s .  D u r i ng fa i r weather 
peri ods  when i nd i v i du a l s wou l d  be mos t  l i ke l y  to frequent the r i ght- o f-way , 
e l ectr i c  f i e l ds  and i on concentrat i o n s  wou l d  be be l ow the thres ho l d  reported 
for bi o 1 o g i  ca  1 effects . L i kewi s e , persons  frequent i ng areas outs i de o f  the 
r i ght-of-way wou l d  not be  a ffected by the i nd i cated e l ectri c phenomena , even 
dur i ng the i nf requent extreme occ urre nces  noted . 
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6 .  I RREVERS I B LE AND I RR ET R I EVAB LE COMMITMENTS O F  RESOURCES  

6 . 1 GEOLOGY AND HYDRO LOGY 

The sma 1 1  areas of s o i  1 s d i s turbed by foundat i o n  s tructure s , acc e s s  
roads , and general  construct i on acti v i t i e s  wi l l  b e  permanent l y  a l tered by the 
proposed act i o n .  So i l  fert i l i ty wi l l  be decreased by these act i v i t i e s , a nd 
l os s e s  due to e ro s i on w i l l  occur  where acce s s  roads c ro s s  o r  ex i st near 
s u rface water system s . Sed i me ntat i on rates may be  i ncreased and may a l ter the 
s urface water system c haracteri s t i c s , espec i a l l y  i n  f i rst-order  watershed s . 

6 . 2 ECOLOGY 

6 . 2 . 1 Terre s tr i a l  

A l though  wi l d l i fe hab i tat wi l l  b e  a l tered f o r  t h e  l i feti me o f  the r i ght
of-way , cover s i m i l ar to ex i st i ng hab i tat  c o u l d be recovered a fter decomm i s 
s i o n i ng . Recovery c o u l d occur  by natural  s ucces s i on o r  by acti ve , human 
revegetat i o n .  Recovery of forest hab i tat wou l d  take several  decades . 

6 . 2 . 2 Aquati c 

Aquat i c  and wet l and hab i tat c ommi tments ( e . g . , for  acc e s s  roads o r  ri ght
o f-way c l eari n g )  wou l d  be re l at i ve l y  m i n o r .  I n  mos t  cases , l os t  o r  modi f i ed 
hab i tat cou l d  be returned to o r i g i n a l  cond i t i on s  a fter decomm i s s i on i ng .  

6 . 3 SOC I O ECONOM I C  

I n  sett l ed areas where res i dents have v i ews o f  u ndeve l oped l an d  that 
wou l d  be crossed  by the proposed  transmi s s i on l i ne ,  s ome red uct i o n  i n  the 
q ua l i ty of l i fe de r i ved from these v i ews wou l d  occur  dur i n g  the l i fe o f  the 
1 i n e .  

Deve l opers  o f  res i denti a l  l and through  wh i ch t h e  l i ne wou l d  p a s s  cou l d  
l os e  i ncome from l os s  o f  s a l e s  and cance l l at i o n  o f  b u i l d i ng p l ans  by b uyers 
who were attracted pr i mari l y  by the s c en i c and undeve l oped q u a l i ty of the 
area . Sa l es v a l u e s  o f  l and and res i dences  a l ong  the l i ne wou l d  decreas e .  

Tax i nc ome wou l d  b e  l os t  from res i de nt i a l  property that was g i ven  ease
ments as  a res u l t o f  the l i ne ' s  p resence o n  the prope rty . 

Owners  o f  touri s t  l odg i ng faci l i t i e s  and c ampgro unds  who wou l d  have the 
p roposed l i ne on the i r  prope rty o r  i n  t he i r  v i ewshed cou l d  l os e  i ncome a nd 
b u s i nes s . 
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7 .  E NERGY REQU I REMENTS AND CONSERVATI O N  POTENT I A L  

T h e  a l ternati ve o f  reduc i ng t h e  amount  o f  o i l u sed  to generate e l ectri c i ty 
through  the c o n servati o n  o f  e l ectri c i ty by u l t i mate cons umers  i s  c on s i s tent  
wi th p roject  object i ves . Howeve r ,  conservati o n  i s  mos t  appropr i ate l y  v i ewed 
as a c omp l ement to , rather than a s ubst i tute for ,  the propos ed proj ect .  

The New E n g l and/Hydro-Quebec i nterconnect wi l l  s ave more o i l and save  i t  
sooner  than wou l d  conse rv at i o n .  T h i s conc l u s i o n  i s  based  o n  the f o l l owi ng : 

· The  maj o r i ty o f  conse rv ati o n  programs addre s s  res i dent i a l  
c u s to mers  and ga i ns der i ved from i mprov i ng the therm a l  c harac
teri st i c s  of hou s i ng .  

· O n l y  about 9 %  o f  New E ng l and ' s total  e l ectri c i ty s a l e s  are to 
c u s tome rs wi th e l ectri c space heat i ng .  ( Th i s  9% f i g ure i nc l udes  
k i l owatt- hours  fo r uses  other than  space heati ng . ) 

· E l ectri c- space- heated homes are genera l l y  b u i  1 t  to h i gher  
i ns u l ati o n  s tandard s ; therefore , the conservati o n  potent i a l  i s  
sma l l er a nd the opti o n s  are fewe r .  

· F i na l l y ,  m u c h  conservat i on o f  e l ectri c i ty h a s  a l ready occurred , 
both  amon g  e l ectri c- space- heati ng and none l ectri c- heati ng 
c u s tomers . G rowth i n  s a l e s  to  res i denti a l  c u s tomers has  s l owed 
and  the average u s e  per  c u s tomer i s  v i rtua l l y  s tab l e ,  ref l ecti ng 
the i mpact o f  l ower thermos tat setti ngs , more eff i c i ent maj o r  
app l i ance s , wood  s tove s , a n d  l i fe s ty l e c ha nge s .  

Both the p ropos ed i nterc onnect and conservat i o n  methods have the potent i a l  
for rep l ac i ng o i l - f i red generati o n ;  there fo re , i t  i s  u n neces sary t o  choose  
between conse rvat i o n  and  the  proposed project  i n  term s  o f  greater benefi t or  
harm . As l ong as  New Eng l and i s  o i l - dependent , both  the  i nterconnect project 
and conservat i o n  wi l l  s ave o i l and d o l l ars . Both  are  nece s s a ry parts  o f  an  
overa l l s trategy to reduce  the dependence o f  New  E n g l a nd p ub l i c  uti l i t i e s  o n  
o i  1 .  

E l ectri c i ty ' s s hare  o f  the U . S .  i nd u s tr i a l  market  for  both d i rect heat 
and  mac h i ne- dri ve u s e s  i s  e s t i mated to i nc rease  i n  the next 20 years ( Data 
Resour .  I nc .  1981- 1982 ) .  C urrent i ndustr i a l  equ i pment i s  i n  the p roc e s s o f  
chang i ng to m o r e  e ne rgy- eff i c i e nt mach i nery that ref l ects  cont i nu i ng future 
h i gh p r i c e s  for o i l and gas  pr i c e s  that wi l l  be equ i va l ent  to o i l ( o n  a therma l 
bas i s )  by the e a r l y  1990 s . I ndustri a l  demand for e l ectri c i ty i n  New E n g l and 
i s  projected to i nc rease  at about the s ame o r  s l i gh t l y  h i gher  rate than the 
res i denti a l  and comme rc i a l  s ectors  over  the next 20 years ( Data Resour .  I nc .  
1982 ) .  Pr i ce i s  a l so p ro j ected to i nc rease , but more rap i d l y ,  i n  the i nd u s 
tri a l  sector t h a n  . i n  t h e  other s ectors over  t h e  s ame peri o d .  I ndustri a l  
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consumpt i o n  o f  e l ectri c i ty ,  as  a percent o f  total  cons umpt i on , wi l l  rema i n t h e  • s ame over  the 1982- 2000  t i me peri od . U . S .  cons umpti on o f  e l ectri c i ty per  u n i t 
o f  i ndustr i a l  o utpu t  wi l l  rema i n re l at i ve l y  f l at over  the next two decades 
whereas use of o i l and natural  gas , on  the s ame b a s i s ,  wi l l  d rop rap i d l y  ( Data 
Res o u r .  I n c .  1981- 1982 ) .  F rom t h i s  i nfo rmat i on , i t  can be  i nfe rred that 
a l though  i ndus try wi l l  b uy e l ectr i c a l  equ i pment o f  the greates t  e f f i c i ency 
pos s i b l e ,  the overa l l u s e  o f  e l ectri c i ty by i ndustry wi l l  i nc rea s e .  Thus , 
i nd u stry wi l l  prac t i c e  conservat i o n , but i t  wi l l  u s e  more e l ectri c i ty where 
that s o u rc e  o f  energy i s  more eff i c i ent  than o i l , gas , o r  coa l . 

R E F ERENCES  ( Se ct i o n  7 )  

Data Resourc e s , I nc .  1981- 1982 . I ndustr i a l  Energy Demands ( C h apter 2 ) . 
Ene rgy Rev i ew ( Wi nter ) . 

Data Resource s , I nc .  1982 . New Eng l and Energy Demand s , P r i c e s , S upp l y  
(Tab l e A- 59- - p .  173 ) .  Reserve Marg i ns (Tab l e A- 38 ) .  Energy Rev i ew 
( Sp r i ng ) .  

• 

• 
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• 
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l 1 / 2 lil l i e  1 

F i g u re A . la . P refe rred C o rr i d o r , M i l e s 1- 7 .  
S o u rc e :  E R  ( Vo l . 3 - - Appe nd i x  B ) .  
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F i g u re A . lc .  

A-4 

P re fe rred C o r r i dor  
. 

S o u rc e :  E R  ( V  
• M l l e s 13- 2 0 .  

o l . 3 - - Append i x  B ) .  
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• 



• 

• 

• 
F i g ure A . ld  . 

A- 5 

,1 1 2  m i l e ,  

Preferred C o rr i do r ,  M i l es 20- 2 7 . 
S o u rc e : E R  ( Vo l . 3 - - Append i x  B ) .  
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I 1 / 2  111 1 J e 1  

F i g u re A . le . Preferre d  C o r r i d o r , M i l e s 27- 3 3 .  
S ource : E R  ( Vo l . 3 - -Appe nd i x  B ) .  
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11/2 m i l e , 

F i g ure A . l f .  Preferre d  C o rr i do r , M i l e s 34-40 . 
Sourc e :  E R  ( Vo l . 3 - - Appe nd i x  B ) .  
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, 1 1 2 m i l e , 

F i g u re A . lg . P re fe rred C o rr i do r ,  M i l es 41- 4 7 .  
S o u rc e : E R  ( Vo l . 3 - - Appe nd i x  B ) .  
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F i g u re A . l h .  P re fe rred Corr i dor , M i l es 47- 5 3 .  
S o u rc e :  E R  ( Vo l . 3 - - Appe nd i x  B ) .  
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F i gure A . l i . Preferred Corr i do r ,  M i l es 53- 59 . 
Source : E R  ( Vo l . 2- - Ex h i b i t  2- 63 ) . 
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APPEN D I X  B .  F LOOD P LA I N/WETLAND ASSESSMENT 

B . 1 PROJE CT PURPOSE AND DESCR I PTION  

Vermont E l ectr i c Power C ompany , I nc . , and  New Eng l and E l ectri c Trans m i s 
s i on C o rpora t i o n , i n  coopera ti on w i t h  Hyd ro-Q uebec , p ropos e  to  construct a n d  
operate the  N e w  Eng l a nd/Hydro-Quebec I nterconnecti o n .  T h i s system wi 1 1  b e  
u s ed for  t h e  transmi s s i on o f  D C  e l ectri c powe r betwee n  Sherbro o ke , Q uebec , a n d  
a term i na l  i n  Monroe C o unty , New Hamp sh i re .  The m a i n purp o s e  i n  construct i ng 
the proposed transmi s s i on fac i l i ty i s  to  a l l ow the  New Eng l and Power Poo l to  
obta i n  acces s  to hydroe l ectri c energy l ocated i n  the  Prov i nc e  of  Quebec , 
C a nada . The converter fac i l i t i es wi l l  have a l oad i ng l i m i t  o f  690  MW. However , 
the  preferred p l an a l l ows for Phase  I I  c o n s truc t i o n  i n  wh i ch the  l i ne can  
accommodate 2000  MW . 

The p roject  i nv o l v e s  the  construct i on o f  a ±450  kV h i gh- v o l tage , d i rect
c urrent transmi s s i on l i ne .  The Preferred Corr i dor  w i l l  i nv o l ve  construct i on 
o f  95  km ( 59 . 5 m i ) o f  transmi s s i on l i ne i n  Vermon t  and New Hamp s h i r e .  

� B . 2 F LOODPLAI N/WET LAND E F FECTS 

• 

F rom the  Quebec/Ve rmont border to the  converter s tat i on i n  the  town o f  
Monroe , the proposed route w i l l  traverse t h e  f o l l owi ng waters heds : 

• Easte rn up l ands  o f  the Coat i c o o k  R i ver  

· N u l hegan R i ver  waters hed 

· Upper  reach e s  of a port i on of the  Connect i c u t  R i ver  waters hed 

· M i nor  up l and b rooks  f l owi ng i nto  Pau l Stream 

· Extreme e a s tern  port i on o f  the  Connec t i c u t  R i ver  watershed  i n  
the  towns o f  Lunenburg , Concord , Waterford , L i tt l eton , and Mon ro e  

Port i o n s  o f  the  route con s i s t  o f  forested and  unforested wet l ands  and  f l o od
p l a i ns .  Wet l ands  wi t h i n  the  v i c i n i ty o f  the  propos e d  route are s hown i n  
F i gure B . 1 . I ncorp orated wi th i n  the  Vermont port i o n  o f  t he Preferred Corr i do r  
are 162 ha  ( 40 0  acres ) o f  wet l ands  a n d  f l oodp l a i ns ( E R ,  Vo l .  3-- Exh i b i t 3- 7 )  
for a tota l l i near  d i s tance o f  2 1 . 6 km ( 13 . 4 m i ) .  The  New Hamp s h i re port i on 
wi l l  cros s  0 . 12 km ( 0 . 08 m i ) o f  wet l ands  ( E R ,  Vo l .  2 --Exh i b i t  2-77 ) .  However , 
wi th  s e l ec t i v e  routi n g , most  o f  these  hab i tats w i l l  be  avo i ded .  Based  upon  
l and- u s e  maps ( E R , Vo l . 3 --Appendi x  B ) , o n l y  about 4 . 2 km  ( 2 . 6 m i ) o f  wet l ands  
and f l oodp l a i n s w i l l  be  c omp l ete l y  traversed  by the  propos e d  corr i d o r .  A s s um i ng 
a 61-m ( 200- ft ) ri ght-of-way , th i s  equates to o n l y  2 5 . 5 h a  ( 63 ac re s )  o f  
wet l and hab i tat wi t h i n t h e  r i ght- of-way for t h e  course  o f  the  proposed  route . 
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Wet l ands I nventory , U . S .  F i sh and Wi l d l i fe Serv i ce .  Base  map , 15-mi n .  U . S . G . S .  topographi c  map . 
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Key to F i gure B . l 

1 .  F rom E R  ( Vo l . 3 - - Appendi x  B . W) .  C l as s i f i cat i on i s  that  o f  the App l i cant 
based  upon  the U .  S .  F i s h  and W i l d l i fe Serv i ce c l as s i f i cat i o n  ( C oward i n  
e t  a l . 1979 ) , but  deve l oped f rom l arger- s c a l ed aeri a l  mapp i ngs  a nd ground 
s urveys  by the  App l i ca n t .  

2 .  Wet l and des c r i pt i o n s : 

Marsh- l i ke Wet l ands  

PEMF  - p a l u s t r i ne , emergent , s em i pe rmanent .  
P EMZ - p a l u s t r i ne , emergent , i nterm i ttent l y  expos ed/permdne n t .  
P EMY - p a l ustr i ne , emergent , saturated s em i permanent/a l l s easons . 
P EMC - pa l u s t r i ne , emergent , s e a s o na l . 

Swamp- l i ke Wet l ands  

PSS I F  -

P S S I C  -
PSS I Y  -

PSS3Ba  -

PSS I E  -

P F 04 -
P F 04C -
P F 04Y -

P F04W -

P FOSY -

PFOSZ -
PF02  -
PFOSF  -
P FO I C  -
PFO I  -

p a l u s t r i ne , s c rub/sh ru b , b road- l eaved dec i du o u s , 
s em i permanent .  
pa l us t r i ne , s c ru b/ s h rub , b road- l eaved  dec i duo u s , seasona l . 
p a l u s tr i ne , s c rub/s hrub , b road- l eaved dec i du ou s , saturated 
semi permanent/ a l l s e a s on s .  
p a l u str i ne , s c rub/sh r ub , b road- l eaved evergree n , saturated , 
ac i d  . 
p a l u s t r i ne , s c rub/s hrub , broad- l eaved dec i du o u s , 
s easona l /satu rated . 
p a l u s tr i ne , fore s ted , need l e- l eaved evergreen .  
p a l u s t r i ne , foreste d , need l e - l eaved evergree n , s e a s o na l . 
p a l u stri ne , fore sted , need l e- l eaved evergreen , s a tu rated 
s em i permanent/ a l l s e a s on s .  
p a l u str i ne , forested , need l e- l eaved evergreen ,  i nterm i ttent l y  
f l oode d/temporary .  
p a l u s t r i n e , forested , dead , s a tu rated s em i - pe rmanent/ a l l 
s e a s on s .  
p a l u str i ne , 
pa l us tr i ne , 
p a l u s tr i ne ,  
pa l ustr i ne , 
pa l u str i ne , 

forested , 
forested , 
forested , 
fores ted , 
fores ted , 

dead , i nterm i tte nt l y  expos e d/permanent . 
need l e- l eaved  dec i du ou s . 
dead , sem i permanent .  
b road- l eaved dec i duous , seasona l . 
bro ad- l eaved dec i du o u s . 

3 .  Wet l ands  des i gnati o n s  beg i nn i ng wi th  L o r  R a re i mpoundments  ( o r  l akes ) o r  
r i vers , respec t i v e l y  . 
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The  wet l ands  i n  the  v i c i n i ty of  the propos ed Vermont  route  a re domi nated 
• by emergent vegetat i o n , s c ru b/ s hrub  vegetat i o n , o r  fore sted vegetat i o n .  Wet-

l ands  domi nated by emergent  vegetat i o n  ( e . g . , mars h e s  and  pond s )  are b as i ca l l y  
wet gras s l ands  conta i n i ng p l ant  spec i es adapted to  s ubmerged s o i l s  ( Da rne l l 
1976 ) .  These  hab i tats u s ua l l y  conta i n zoned  gradat i on s  o f  p l ant  spec i es 
( p roceed i ng  f rom s h a l l ow to deeper  water )  a s  fo l l ow s : ( 1 )  emergent p l ants  
( e . g . , reeds , cattai l s ,  b u l l ru s hes , s awgra s s e s , s edge s , and  arrowheads ) , 
( 2 )  f l o at i ng l ea fy p l ants  ( e . g . ,  water l i l i e s , pond  l i l i e s , smartweeds ,  
spatterdoc ks , and  s ome pondweed s ) ,  and  ( 3 )  s ubmerged p l ants  ( e . g . , waterweeds ,  
some pondweeds ,  m u s kgras s e s , m i l fo i l s ,  coonta i l s ,  b l adderwo rt s , hor nworts , a nd 
b uttercup s )  ( Da rne l l 1976 ) .  

Mars h a nd pond  wet l ands  conta i n a d i verse  and  pro duct i ve  fauna  i nc l ud i ng  
a p l ethera of  aquat i c and  terrestr i a l  i nvertebrate s , f i s he s , amph i b i an s , and  
repti l es .  These  wet l ands  p rov i de i mportant n e s t i ng , b ro od i ng ,  feedi ng , mi gra
tory stopov e r , and overw i n te r i ng  hab i tat for  waterfowl and  marsh  b i rds  ( Da r ne l l 
1976 ) .  They a l s o  prov i de hab i tat fo r many mamma l s s uc h  as  m u s krat (Ondatra 
z i beth i cu s ) ,  s h o rt- ta i l ed s h rew ( B l a r i n a  b re v i cauda ) , s tar- nosed  mo l e  ( Condy l u ra 
cr i s ta ta ) , E a s tern  cottonta i l rabb i t ( S i l v i l agus  trans i t i ona l i s ) , meadow v o l e 
( M i c rotus  e n n s  l va n i c us ) , meadow j ump i ng mouse  ( Zapu s  hudson i us ) , a n d  red fox 
( Vu l pe s  f u l v a )  G od i n 1977 ) .  

The s c rub/ s h ru b  and  fore s ted wet l ands i n  the  s tudy a rea  can  be  c o n s i dered 
e s s e nt i a l l y  as swamp s .  Scrub/s hrub wet l ands  are areas domi nated by woody 
vegeta t i o n  l es s  than  6 - m  ( 20 - f t )  t a l l ,  i nc l ud i ng :  true  s hr ub s , young trees , 
and trees  and s h ru b s  that a re s ma l l o r  s tunted d ue to e n v i ronmenta l  c o nd i t i o n s  
( C oward i n e t  a l . 1979 ) .  Domi nant  woody spec i es i n  these  hab i tats i nc l ude 

• a l de r ,  w i l l ow ,  buttonb u s h ,  red o s i er dogwood ,  s p i raea , dog b i rc h , and  young 
trees o f  spec i es s uc h  a s  red map l e and  b l ac k  spruce ( i n  the b road- l eaved 
dec i du o u s  s crub/ s h rub wet l ands ) and  l abrador tea , dog rosemary , bog  l aure l , 
and  l eathe r l eaf  ( i n  the b road- l eaved everg re e n  s c rub/ s h ru b  wet l ands ) ( Coward i n  
e t  a l . 1979 ) .  

The forested wet l ands  are domi nated by l i v i ng o r  dead need l e- l eaved 
evergreen ,  need l e- l eaved dec i du o u s , o r  b road- l eaved  dec i duous  spec i es 
( F i g u re 8 . 1 ) .  The  domi nant  woody v egetati on i n  fore s te d  wet l ands  i s  greater 
than or equa l to  6-m ( 20 - f t )  ta l l .  Need l e- l eaved evergreen wet l ands  a re 
domi nated by b l ac k  spruce ( i n  nutr i e nt-poor s o i l s )  o r  northern  wh i te cedar ( i n  
more nutr i e nt- r i c h  s o i l s ) .  Need l e- l eaved dec i du o u s  wet l ands  are domi nated by 
tamarac ks . B road- l eaved  dec i du o u s  wet l ands  a re domi nated by red map l e ,  
Ame r i c a n  e l m ,  and  a s h .  F o re s ted wet l ands  domi nated by dead trees  o c c u r  d u e  to 
e i ther  c o n s truct i on of man-made i mpoundments and beaver ponds o r  f i re ,  p o l l u
t i o n , and  i nsect  i n festat i o n  ( e . g . , spruce  budwo rm o utbreaks ) ( C oward i n et a l . 
1979 ) .  

A n i ma l  l i fe c onta i ne d  i n  s c rub/ s h ru b  and  fores ted wet l ands  i s  s i mi l ar to  
that  for mars hy wet l ands , but  i nc l udes  a more  d i verse  b i rd and  mamma l spec i es 
a s s emb l age due  to i nc reased hab i tat and  food res o u rc e s  added by understory and  
canopy vegetat i on .  Waterfowl and  s ho reb i rds that are found  i n  the  marshy 
wet l ands  a l s o  frequent swampy wet l ands  ( a l though  potent i a l l y  i n  fewer n umbe r ) , 
but  add i t i o na l  spec i es s u c h  a s  arboreal  s o ng b i rds , b i rds o f  prey , and  wood
pec kers are pre s e n t .  Large mamma l s - - s uc h  a s  wh i te - ta i l ed deer , b l ac k  bear , 
and  moose--occur  i n  swampy wet l ands , as  we l l  a s  many s ma l l e r mamma l s  s uc h  a s  • m i ce , v o  1 e s , s q u i  rre 1 s ,  s h rews , wea s e  1 s ,  otte r ,  1 emmi ngs , and  bats  (God i n 
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1977 ) .  Severa 1 spec i es o f  b i rds , for examp 1 e the  C a nada j ay ( Per i  s o  reus  
canadens i s ) , boreal  c h i c kadee ( Parus  hudson i c us ) , and  northern  three- toed 
woodpec ker ( P i co i de s  tr i dacty l u s ) are conf i ned to wet l ands , whereas s evera l  o f  
the  forested wet l ands  ( e . g . , wi t h i n the  G ore- Sab l e-Monadnoc k  M ou ntai n s )  provi de 
i mportant breed i ng grounds  for b l ac k  bear ( E R ,  Vo l . 3 ) . 

Many o f  the  54 wet l ands  i n  the Preferred Corri dor  are cente red wi t h i n  two 
l arge wet l an d  system s :  Y e l l ow Bog near Lewi s ,  and V i ctory Bog  near V i ctory 
( see  F i gure 8 . 1 ) . Wet l ands  are a l s o  numero u s  a l o ng the  Connecti c u t  R i ver  
Va l l ey and  maj o r  drai nageway s . Two sma l l wet l ands  ex i s t  o n  o r  near the  s i te 
o f  the  proposed  term i na l  i n  New H amp s h i re ( E R ,  Vo l . 1-- p .  2 9 ) .  

The  predomi na n t  f l oodp l a i ns crossed  are those  a s so c i ated wi th  the  B l a c k  
B ranch  o f  t h e  N u l hegan R i ve r ,  t h e  N u l hegan R i ver , P a u l  S tream , F i tc h  Broo k ,  
Stony B ro o k ,  a nd the  Connec t i c u t  R i v e r .  A l l o f  these  s treams w i l l  b e  cros s ed 
by the propos ed transm i s s i on l i ne . 

A l though  f l oodp l a i n  and wet l and hab i tats w i l l  be  avo i ded wherever pos s i b l e ,  
s ome construct i o n  act i v i t i es i n  these  areas wi l l  be nec e s s ary .  The hab i tats 
can  be i mpacted by vegeta ti o n  c l ea r i ng ( trees ) ,  construct i o n  of acc e s s  roads , 
u s e  o f  heavy mac h i ne ry ,  and i ns t a l l at i on o f  s tructures  and  f ac i l i t i es ( E R ,  
V o l  3-- Sec . I I I . B . 3 ) .  The potent i a l  effects  res u l t i ng f rom these  acti v i t i es 
i nc l ude : d i s rupt i on o f  d ra i nage pattern s , e ro s i on and  s i l tat i o n , hab i tat 
des tr uc t i o n , c hanges  i n  water temperatur�,  i nc reased pub l i c  acces s ,  w i l d l i fe 
d i s p l aceme n t , water- l ev e l  mod i f i cat i o n , and add i t i on o f  chem i ca l s .  Swampy 
wet l ands  wou l d be i mpacted mo re by l ong- term c hanges  i n  water q u a l i ty and 
water l eve l , whereas mars hy wet l ands  c o u l d be  i mpacted by s ho rt- term mod i f i 
cat i o n s  ( Darne l l 1976 ) .  F l uctuat i o n s  i n  water l ev e l  m i ght  a l s o  b e  detr i menta l  
to vegetat i o n  l ocated at the marg i n s  o f  wet l ands  and  f l oodpl a i ns ( Bo e l ter and 
C l are 1974 ) . The i mpacts  to wet l and hab i tat wou l d  not  be o f  s uf f i c i ent  magn i 
tude to cause  l oc a l i ze d  ext i nct i o n  o f  any spec i es c on s i de r i ng that the  extent 
of i mpact wou l d  be  sma l l re l at i ve  to that occurr i ng i n  the  v i c i n i ty o f  the 
Vermont/New H amps h i re s i te s . Add i t i o n a l l y ,  the hab i tat that m i ght be  a f fected 
i s  not u n i que  for the  area .  I mpacts to f l oodpl a i n hab i tat wou l d  a l s o  be 
m i n i ma l  because  maj o r  s tream c ro s s i ngs  w i l l  be  spanned and c o n s tr uc t i o n  act i v i 
t i e s  ( e . g . , tower p l acement ) w i l l  not  b e  conducted wi th i n  c l o s e  prox i m i ty to 
the  s t re ams . 

Impacts to  wet l ands  fo l l owi ng c o n s tr uc t i o n  wou l d  be m i n i ma l . Potent i a l  
i mpacts c ou l d  occur  from ma i ntenance o f  acc e s s  roads , i nc reased pub l i c  acces s ,  
and  peri od i c  ma i ntenance req u i re d  for the l i ne o r  u n de r l y i ng r i g h t - o f-way 
vegetat i on ( ER ,  Vo l 3 - - Se c .  I I I . B . 3 ) .  

Proper c o n s tructi o n  and  ma i ntenance p rocedures  w i l l  be  u sed  to  m i n i m i ze 
potenti a l  i mpacts  a s  wel l a s  numero u s  m i t i g at i v e  meas ures  to  further reduce 
the  r i s k  of s i gn i f i cant  adverse  e n v i ronmenta l  consequence s , i nc l u d i n g :  

· Procedures  and  recommen dat i o n s  i n  1 1 G u i de for  Contro l l i ng S o i l 
E ro s i o n  and  Water Po  1 1  u t i  o n  o n  Loggi ng J o b s  i n  Vermont1 1  w i l l  be  
u sed  and/or agenc i es such  as  the  U . S .  F i s h  and W i l d l i fe Serv i ce 
and U . S .  S o i l Conservat i o n  Serv i ce wi l l  be  consu l ted  regard i ng 
p l a n s  for r i ght-of-way p reparati on and construc t i o n  . 

' 
I 
1 
I 
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• R i g h t- o f-way p reparat i o n  and  c o n s tr uc t i o n  w i l l  be s uperv i sed  by 
exper i enced fores ters and  construct i on s uperv i s o rs . 

• Road wi dths  w i l l  b e  kept to the m i n i mum req u i red to accommodate 
equ i pmen t .  

• C u t s  w i l l  be made o n l y  where neces s a ry to reduce  road grades t o  
acceptab l e  l ev e l s .  

• Acc e s s  roads wi l l  be des i gned to c r o s s  s treams a s  n ea r l y  perpen
d i cu l ar a s  pos s i b l e .  

• Towers  w i l l  not  b e  p l aced o n  s teep , h i gh ly e rod i b l e s l opes .  

• Eros i on- and  sed i mentat i o n- contro l p rocedures  wi l l  be  i mp l emented . 

· C u t  trees  wi l l  be  rep l aced wi th  l ow- growi ng  vegeta t i o n .  

• Towers  w i l l  be  p l aced t o  a vo i d  wet l ands  a n d  f l oodp l a i n s  wherever 
p os s i b l e .  

Spec i a l e q u i pment  wi l l  be  used  for wet l and  te rra i n  to m i n i m i ze 
damage to vegetat i on and  s o i l .  

• Use  o f  e q u i pmen t  and  c o n struct i o n  w i l l  be  l i m i te d  to seasons  
when  the  ground  i s  frozen o r  e n t i re l y  dry , to  f u rther m i n i mi ze 
the  potenti a l  for  wet l and  damage . 

· Ex i st i ng roads and  c l eared areas wi l l  be  u sed  for  acces s  and  
for  c o n st ructi o n  s ta g i ng areas  wherever  p o s s i b l e .  

C o n s tr uc t i o n  i n  wet l ands  w i l l  b e  c a rr i ed out  s o  a s  to m i n i mi ze 
potent i a l  c hanges  to ex i s t i ng  water reg i me s . 

• Ex i s t i ng acc e s s  w i l l  be u sed  where ava i l ab l e .  

· I n s ome cases , f i l l  roads w i l l  b e  breached a fter c o n struct i o n  
to m i n i m i ze c hanges  i n  prec o n s truct i o n  water l ev e l s .  

• I n  c a s e s  where a wet l and  can  be spanned , c o n structi on w i l l  be  
l i m i ted to adjacent  up l and  area s . 

• Herb i c i de s  wi l l  not  be  u s e d  near s tream c o u r s e s  and  wet l ands . 

• The type s  o f  foundat i on s  and  c o n s truc t i o n  tec h n i ques  u sed  for 
structure i ns t a l l at i o n  i n  wet l ands  wi l l  be  s i te- spec i f i c .  I f  
the  wet l ands  have  re l at i v e l y  s h a l l ow ,  f i rm bottoms , a c l ean  
grave l  pad w i l l  be b u i l t  and  ho l es excavated with  a hyd ra u l i c  
c l am s he l l .  Excavat i on w i l l  be 0 . 9 to 1 . 2 m ( 3  to  4 ft )  i n  
d i ameter and  3 . 7 to 4 . 6 m ( 12 to  15 f t )  deep . Excavat i on s  wi l l  
be  bac kf i l l ed w i th  grave l , and  excavated mate r i a l  wi 1 1  be 
d i sposed  i n  a spo i l area o ut s i de of the  wet l and . I n  wet l ands  
c o n ta i n i ng severa l  feet  o f  u ns u i tab l e  foundat i o n  materi a l , 

• 

• 

• 
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p i l es wi 1 1  p robab l y  be  u s ed to s upport the  po 1 e s . A p i l e  
d r i v e r  wi 1 1  be  wa 1 ked to the s i te u s i ng swamp mats . N o  
excavati on s  w i l l  be nec e s s a ry w i t h  t h i s type  o f  found at i on .  

• Opt i o n a  1 mea n s  o f  acce s s  i n  p 1 ace  o f  a cc e s s  roads may be  
ut i l i  zed s uc h  a s  swamp mats , h e  1 i copte r s , o r  a 1 1 - terrai  n 
v e h i c l es .  

R E F ERENCES  ( Append i x  B )  

B oe l ter , D .  H . , and G .  E .  C l are . 1974 . P i pe l i ne s  i n  forested wet l and s . 
J .  F o r .  7 2 : 561- 563 . 

C oward i n ,  L . M . , V .  Carter , F .  C .  Go l et ,  and E . T . LaRo e .  197 9 .  C l as s i f i cat i on 
o f  wet l ands  and deepwater hab i tats o f  the  U n i te d  State s . FWS/OBS-79/31 .  
U . S .  F i s h  and W i l d l i fe Serv i ce ,  B i o l og i ca l  Serv i ce s  P rogram.  103 pp . 

Darne l l ,  R . M . 1976 . I mpacts o f  construct i o n  acti v i t i es i n  wet l an d s  o f  the 
U n i ted State s .  E PA- 600/3- 76- 045 . U . S .  Env i ronmenta l P rotec t i o n  Agency , 
O f f i ce o f  Research  and Devel opmen t .  393 pp . 

God i n ,  A . J .  1977 . 
Yarmouth , M E . 

W i l d  mamma l s  o f  New E ng l and . 
207  pp . 

Delorme Pub l i sh i ng Company , 



-------- -- - -

• 

• 

• 



• 

• 

• 

APPEND I X  C .  FOREST RESOURCES  O F  THE  STUDY AREA 

C . 1 FOREST COMPO S I T I ON 

C . 1 . 1 Mapl e/Beech/B i rc h  

The map l e/beech/b i rc h  forest  type  i s  the  mos t  exte n s i ve  o f  the  maj o r  
f o r e s t  types  occurr i ng  i n  E s s ex , C a l edon i a ,  and  G ra fton  count i es - - about  50 , 
42 and  44% , respect i ve l y , o f  the  total  c ommerc i a l t i mberl and  i n  the  three 
count i e s .  T h i s maj o r  forest  type  i nc l udes  the  l oc a l  map l e/beech/b i rc h  type a s  
we l l  a s  a b l ac k  che rry type  o f  l i m i ted d i s tr i b ut i o n  ( K i ng s l ey 1977 ) .  The 
map l e/beech/b i rc h  type  typ i ca l l y  i nc l udes p l ura l i t i es o f  s ugar  map l e  ( Acer  
s ac c ha rum ) , Ame r i can  beech  ( Fagus gran d i fo l i a ) , and/or ye l l ow b i rch  ( Be� 
a l l e  h an i en s us ) .  M i nor  a s s o c i ated speci e s  are n umero u s , i nc l ud i ng :  red map l e 

Acer rubrum ) , e a s te r n  hem l oc k  (Ts uga canade n s i s ) , wh i te a s h  ( F rax i n u s  ame r i cana ) ,  
b l ac k  cherry ( Prunus  s e rot i na ) , northern red o a k  (Quercus  rubra ) , eastern 
wh i te p i ne  ( P i n u s  s trobus ) ,  b a l s am f i r ( Ab i e s  b a l s amea ) , Ame r i c a n  e l m  ( U l mu s  
ame r i cana ) ,  red a n d  w h i te spruce  ( P i cea  ruben s , P .  gl auca ) , and  e a s te rn hop
hornbeam ( Os t rya v i rgi n i ana ) .  Th i s  fo re s t  type i s  best  deve l oped o n  mo i s t ,  
we l l -dra i ned , and  re l at i v e l y  ferti l e  l oamy s o i l s .  Sugar map l e  i s  the  mos t  
w i desp read o f  t h e  p r i nc i pa l  spec i es , be i ng  l ea s t  s en s i t i v e  t o  s i te c o nd i t i on s  
( E rye 1980 ) .  H oweve r ,  o n  t h e  dr i er s i te s , b e e c h  becomes i nc reas i ng l y  prom i nent .  
T h i s type tends  to atta i n c l i max s tatus  due  to t he s hade- to l e rant  nature o f  
the p r i nc i pa l  spec i e s . Stands  i n  wh i c h  the s hade- i nt o l erant b l ac k  cherry i s  a 
pr i nc i pa l  spec i es a re i nd i cat i ve o f  prev i ou s  l ogg i ng o r  other  d i s turbanc e .  

C . 1 . 2 Spruce/ F i r  

Commerc i a l t i mber l ands  o f  C a l edon i a ,  E s s ex , and  G ra fton  count i e s  i nc l ude 
s ub s ta n t i a l  components  of the  spruce/ f i r forest  type , about 30 , 25 , and  22% , 
respecti ve l y .  The predomi na n t  spec i es i nc l ude red spruce , b a l s am f i r ,  northern  
wh i te cedar ( Th uja o c c i denta l i s ) , whi te spruc e , and b l ac k  s p ruce  ( P i cea  mari a na ) .  
These  spec i es are  common l y  a s s o c i a ted i n  four  o r  f i ve d i s t i nct  l oc a l  forest  
types . Other comm on l y  a s so c i ated spec i es o f  the  spruce/ f i r type i nc l ude 
ye l l ow b i rc h , eastern wh i te p i ne ,  eastern hem l oc k ,  red mapl e ,  q uak i ng  a spen  
( Popu l us tremu l o i de s ) ,  paper b i rc h  ( Betu l a  papyri fera ) , and  tamarac k ( La r i x  
l a r i c i na ) . The s hrub l ayer o f  the  spruce/f i r type  i s  u s ua l l y  poor ly  dev e l oped 
because  of the dense  overstory canopy . 

A l though  most  maj o r  spec i es o f  the  spruce/ f i r  type t o l erate a re l at i ve l y  
w i de range o f  s i te cond i t i o n s , d i s tr i b ut i o n  o f  northern  wh i te cedar i s  stro ng l y  
c orrel ated wi th  the mo i s t , s l i gh t l y  a l ka l i ne s o i l s  der i ved f rom l i mestone . 
The spruce/ f i r  type occurs  i n  both  l ow l and  and h i gher  up l and  pos i t i on s .  The 
recent  outbrea k of spruce budwo rm wi l l  res u l t i n  a l ter i ng the character of 
many spruce/ f i r s tands ; howeve r ,  the l ong-term effect  i s  not  foreseeab l e  at 
present  . 

C - 1  



C- 2 

C . 1 . 3 Wh i te and  Red P i ne 

The re l at i ve extent o f  the wh i te and  red p i ne fore s t  type wi th i n  c omme r
c i a l t i mber l ands  o f  C a l edon i a ,  E s s ex , and  G ra fton  c o u nt i e s  i s  about 13 , 12 , 
and 14% respecti v e l y .  The  predomi nant  spec i es i nc l ude eastern  wh i te p i ne ,  
easte r n  hem l oc k ,  and  red p i n e  ( P i n u s  res i no s a ) . Red map l e ,  n o rthern  red oa k ,  
q uak i ng  a spen , b i gtooth aspen  ( �us grand i de ntata ) ,  s ugar  map l e ,  red spruce , 
y e l l ow b i rc h , wh i te o a k , wh i te a s h , b l ac k  che rry , and  b a l s am f i r a re common  
a s s oc i ates  i n  t h i s  forest  type . S hrub l ayers  o f  the wh i te and  red  p i n e  forest  
type a re frequent l y  poo r l y  deve l oped , parti c u l a r l y  where easte r n  hem l o c k  i s  
the pr i nc i pa l  component o f  the oversto ry .  

The  e stab l i s hment o f  red and  wh i te p i ne s  i s  s trong l y  c o rre l ated w i t h  the 
occurrence of  w i l df i re o r  other severe d i s tu rbance , a l t h o ugh  forest  p l antat i on s  
stoc ked w i th these  s pec i e s a re not u nc ommo n .  B oth p i nes  are l ong- l i ved spec i es , 
but  wh i te p i ne tends to d i sp l ace  the s hade- i nto l erant red p i ne  i n  the absence  
o f  d i s turbanc e .  Some a s s o c i ated spec i es - - s uc h  as  s ugar map l e ,  Ame r i can  beech , 
ye 1 1  ow b i rc h , eastern  hem l oc k ,  and  wh i te o a k  ( Querc u s  a 1 ba ) - - are more ·s hade
to l e rant  than  wh i te p i ne ;  thus t he cont i nued  pre s e nc e  of wh i te p i ne i s  dependent 
on per i o d i c d i sturbanc e .  Eastern  h em l oc k  i s  a very s hade- to l erant a n d  adaptab l e  
spec i es , occ u rr i ng o n  roc ky ac i d  s o i l s ,  l oams and  s i l ty l oams o f  near neutra l 
pH , a s  we l l  as  much  and  peat s ub s trates ( Erye 1980 ) .  

C . 1 . 4  E l m/As h/Red Mapl e 

The  propo rt i o n s  o f  c omme rc i a l  t i mber l ands  o f  Ca l edon i a ,  E s s ex , and  G ra fton 

• 

count i e s  comp r i sed  o f  the  e l m/as h/red map l e  fore s t  type  a re about 10 , 7 ,  and  

• 9% , respecti v e l y .  P redom i nant spec i es i nc l ude Ame r i c a n  e l m ,  red mapl e ,  and  
b l ac k  ash  ( F rax i n u s  n i gra ) ; commo n l y  a s s o c i ated spec i es i nc l ude Ame r i c a n  
beec h ,  Ame r i can  bas swood  ( T i  1 i a amer i cana ) , s ugar map 1 e ,  and  easte rn wh i te 
pi ne  ( K i ngs l ey 1977 ) . 

--

The  Ame r i c a n  e l m  i s ,  and  w i l l  l i ke l y  cont i nu e  to be , dec i mated by D utch  
e l m  d i sease- - th u s  a l ter i ng  the compos i t i on i n  many s tands  o f  the forest  typ e .  
A l l three spec i es a re moderate l y  s hade- to l e rant , a n d  there fo re a re not read i l y  
d i s p l aced by i nvader spec i es . I n  i ns tances  where s o i l drai nage i s  i mp ro ved , 
the e l m/as h/red/map l e  type tends  to be  d i s p l aced by s hade- to l erant spec i es o f  
t h e  map l e/beec h/b i rc h  type . The  acreage o f  th i s  type i n  New Hamps h i re forest  
i nc reased  marked l y  i n  recent t i me .  K i ngs l ey ( 1976 ) attri b utes at l ea s t  part of  
th i s  c h a nge i n  forest type to  remova l s  of  the more v a l uab l e  spec i es , l ea v i ng  
res i dua l sto c k i ngs  o f  red  map l e  to co l on i ze the l ogged are as . 

C . 1 . 5 Aspen/B i rc h  

About 5% o f  the commerc i a l  t i mber l and  i n  C a l edon i a ,  E s s ex , and  G rafton  
count i es cons i sts  o f  the a spen/b i rc h  type . T h i s  type  i s  def i ned as  forests  i n  
wh i ch q ua k i ng  aspe n , b i gtooth aspen , b a l s am pop l ar ,  paper b i rc h , o r  g ray b i rc h  
( Betu l a  popu l i fo l i a ) - - s i ng l y  o r  i n  c omb i nat i on- - comp r i s e  a p l ura l i ty o f  the 
s toc k i ng  ( Ki ngs l ey 1976 , 1977 ) .  A n  add i t i o n a l  a s s o c i ate o f  the aspen/b i rc h  
forest  type i s  p i n  cherry ( Prunus  pen n sy l v a n i ca ) .  

The  aspen/b i rc h  type occurs o n  a wi de range o f  s i te s , the d r i e s t  sands  
and  wettest  swamps excepted .  Typ i ca l  stands  of  the  type  a l mo s t  i nva r i ab l y  • o r i g i nate from s tump and  root spro uts  f o l l owi ng s evere d i s turbance s uc h  a s  
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wi l df i re o r  l ogg i ng .  Re l at i ve l y  s hort- l i ved a n d  s hade- i nto l e rant speci e s , 
a spens  and b i rches  are read i l y  d i s p l aced by more s ha de - to l e rant  spec i e s .  

C . 1 . 6 O a k/ P i ne 

Less  than  1% o f  the  c ommerc i a l  t i mber l ands  i n  C a l edon i a ,  E s s ex , and 
G rafton c o unt i es i s  comp r i sed o f  the o a k/p i ne type . Th i s  maj o r  type i s  def i ned 
as fore s t s  i n  wh i ch hardwoods  ( us u a l l y  red o r  b l ac k  oaks ) comp r i se  a p l ura l i ty 
o f  the  stoc k i ng , but  i n  wh i ch p i nes  comp r i s e  2 5  to 30% o f  the  s toc k i ng ( K i ngs l ey 
1976 , 1977 ) .  

C . 1 . 7  O a k/ H i c kory 

About 3 . 5% o f  the  commerc i a l  t i mb e r l and  i n  G rafton  County i s  compri sed o f  
t h e  o a k/ h i c ko ry typ e .  T h i s maj o r  type cons i s ts o f  fores ts i n  wh i c h  o a ks 
comp r i s e  a p l u ra l i ty of the stoc k i ng ;  p i nes  may comp r i s e  up to  2 5% of the 
s toc k i ng ( K i ng s l ey 1976 ) .  Spec i e s  comm o n l y  a s s o c i ated wi th  the  predom i nant 
northern red o a k  i nc l ude b l ac k  c herry ,  s ugar  map l e ,  red mapl e ,  Ame r i can  beec h , 
wh i te as h ,  and wh i te o a k .  

C . 1 . 8  P i tc h  P i ne 

The p i tch  p i ne forest  type i s  o f  extreme l y  l i m i ted d i s tr i b u t i o n  i n  G rafton  
County .  P i tc h  p i ne ( P i nu s  r i gi d a )  comp r i s e s  a p l ura l i ty o f  t h e  stoc k i ng ,  and 
the  c h i ef  as soc i ates i nc l ude a vari ety o f  o a k s . 

� C . 2 FOREST UTI L I ZAT I O N  

• 

About 82% o f  the  commerc i a l  t i mber l ands  i n  Vermont and 94% o f  the  com
merc i a l  t i mber l ands  i n  New Hamps h i re were f u l l y  s toc ked or overs toc ked wi t h  a 
wi de var i e ty o f  tree spec i e s  a s  o f  1973 ; h owever ,  o n l y  2 5% o f  these  t i mber l ands  
i n  Vermont and 46% i n  N ew Hamps h i re we re f u l l y  s toc ked o r  overstoc ked wi th  
merchanta b l e stock  trees  ( K i ng s l ey 1976 , 1977 ) .  Much  o f  the  v a l uab l e  growi ng 
space  was occup i ed by defec t i ve trees as  we l l  as  spec i es o f  l ow o r  n o  comme rc i a l  
va l ue .  F o r  the s ev en-year peri od  fo l l ow i ng 1965 , there was a n  i nc rea s i ng 
i mba 1 ance between growi ng s toc k accret i on and t i mber remov a  1 s i n  Vermo n t , 
attr i butab l e  to a decreased rate o f  harvest  and res u l t i ng i n  a l arge v o l ume o f  
woody t i s s u e  be i ng stored a s  s tand i ng t i mb e r .  S i m i l arl y ,  i n  New Hamp s h i re , 
t i mber remova l s d u r i ng the ear ly  1970s were about  ha l f  o f  those  that occurred 
i n  1948 when the v o l ume of net annua l  forest  produc t i o n  approxi mated the  
v o l ume o f  annual  t i mber remova l s  ( Ki ng s l ey 1976 ) .  

P ro j ec t i o n s  by K i ngs l ey ( 1976 , 1977 ) i nd i cated a trend o f  s tead i l y  i nc reas
i ng forest harve s t  rates  fo l l owi ng 197 3 .  H owever , i t  appears t h a t  the  a nt i c i 
pated i nc rease  i n  forest  product remova l s  f o l l owi ng 1973 d i d  not occ u r .  I n  
rep o rt i ng 1982 forest market cond i t i on s  i n  New Hamps h i re ,  Enga l i c hev and S l oan  
( 1982 ) noted  that  h i gh i ntere s t  rates constra i ned b orrowi ng and  reduced acti v i ty 
i n  most  forest  product markets " t o  the l owes t  l ev e l  i n  10  years . "  Demand for 
fore s t  product s , espec i a l l y  s oftwood  product s , dec l i ned s ubstant i a l l y .  A l though  
c omparab l e  1982  market data  for Vermont are  not ava i 1 ab l e ,  i t  s eems reas o nab l e  
to expect that Vermon t  forest market cond i t i o n s  d i d  not d i ffer  s ubstant i a l l y  
from those  i n  New H amps h i re .  T he rate o f  t i mber remova l s  wi l l  not apprec i ab l y  
i ncrease  unt i l econom i c  cond i t i o n s  become more favorab l e .  Large s c a l e u s e  o f  
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wood a s  a s ub s t i tute energy s ou rc e  fo r fos s i l 1  fue l s c ou l d  apprec i ab l y  a l ter � 
the forest  p roduct  markets i n  both  Vermont and  New Hamp s h i re ;  howeve r ,  s i gn i f i - ,.., 
cant  convers i on s  wi  1 1  1 i ke l y  deve 1 op at a s l ow rate a nd no  s i g n i  f i  cant  trend 
i s  apparent a t  present  ( Fo re s t  R e s o u r .  Comm.  1980 ) .  The extent to  wh i ch 
recent market c o nd i t i o n s  may have  further contr i b uted to  the  l arge i nv e ntory 
o f  growi ng s toc k i n  Verm on t  and New Hamps h i re fores t s  i s  not  known to be  
documented . Howe ve r ,  the  annua l  rec r u i tment o r  i ng rowth o f  growi ng s toc k i s  
expected to exceed annua l  harv e s t  v o l umes i n  the fores eeab l e  future des p i te 
s ub s ta nt i a l l y  i nc reased  rates o f  future t i mber  remov a l s ( K i ng s l ey 1976 , 1977 ) .  

I nsects  and d i s e a s e s  a re c o l l ec t i v e l y  a maj o r  c a u s e  o f  forest  l os s e s . 
At l ea s t  f i ve outbrea ks  o f  spruce b u dwo rm ( Chor i s toneura fumi feran a )  have  
occurred i n  the  l as t  200 years , a g i ven ep i sode  u s ua l l y  l as t i ng about  1 0  years . 
Howe ve r ,  the  current  o utbreak i n  the Northeast  began about  1968 and 1 1 s h ows n o  
s i g n s  o f  abati ng 1 1 ; a s  o f  1981 , d e a d  and dy i ng trees , attri butab l e t o  budwo rm 
defo l i at i o n s , occu rred o n  about 19 , 00 0  ha (47 , 000  acres ) i n  Vermont and 9 , 00 0  h a  
(22 , 000  acre s ) i n  N ew Hamps h i re ( G r i mb l e  1982 ) .  T h e  projected area to be 
defo l i ated i n  1982 i s  e s t i mated at 39 , 000  h a  ( 96 , 00 0  ac re s ) i n  Vermont a nd 
17 , 00 0  h a  ( 42 , 000  acre s ) i n  New Hamp s h i re a nd , thus , the  total  i mpact  o f  the 
i nfestat i on i s  not  curre nt l y  res o l ved . Gypsy moth ( Porthetri a d i spa r )  i s  a l so 
a maj o r  forest  pes t  i n  Vermont a nd New H amp s h i re .  

I n  s ummary , t he mo re str i k i ng attr i butes  o f  Vermon t  a nd New Hamp s h i re 
fores t  res o u rc e s  are that most  comme rc i a l  t i mb e r l a nd s  a re underut i l i zed and 
undermanaged . C o n s i de rab l e va l u ab l e  growi ng space i s  occup i ed by rough  and 
defect i ve tree s .  Econom i c  cons tra i nts  and l o s s e s  due  to pest i nfestat i o n s  a re 
among the  mo re s i gn i f i cant  factors a ffect i ng the management and  ut i l i z at i o n  o f  
forest res o u rc e s . 
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